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1
FGF MODULATION OF IN VIVO ANTIBODY
PRODUCTION AND HUMORAL IMMUNITY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation-in-part of U.S. patent
application Ser. No. 12/941,070 filed Nov. 7, 2010 (now U.S.
Pat. No. 8,435,525) which claims the benefit of U.S. provi-
sional patent application Ser. No. 61/324,947 filed Apr. 16,
2010, each of which is incorporated by reference herein in its
entirety.

SEQUENCE LISTING

The instant application contains a Sequence Listing which
has been submitted in ASCII format via EFS-Web and is
hereby incorporated by reference in its entirety. Said ASCII
copy, created on May 3, 2013, is named AB001D1Sq.txt and
is 275,405 bytes in size.

FIELD OF THE INVENTION

The invention relates to the field of humoral immunity.

BACKGROUND OF INVENTION

Organisms control antibody production at multiple steps
during an immune response and this response must be care-
fully adjusted to the invading pathogen. If the response is
excessive, autoimmune defects can damage host tissues,
whereas if it is inadequate, the pathogen may persist and
threaten survival. Soluble factors have been identified that
stimulate the humoral immune response, but our knowledge
of negative regulators of this process has been quite limited
(Ravetch et al., 2000, Science 290:84). Indeed, few soluble
cytokines have been identified whose loss of function leads to
enhanced antibody production.

During the humoral immune response, a complex set of
signaling events orchestrate antibody production. The pro-
cess begins with antigen presentation to mature peripheral B
cells, which proliferate and migrate to germinal centers. Cells
possessing B cell receptors with the highest affinity for anti-
gen are favored to survive while their low-affinity counter-
parts more readily undergo apoptosis. The activated B cells
which survive this selection differentiate into memory B cells
or antibody-secreting plasma cells. Many B cells also secrete
antibody outside of the germinal center selection process in
the extrafollicular response (MacLennan et al., 2003, Immu-
nol Rev 194:8). Extrafollicular responses are thought to be
important following exposure to T-independent antigens (Fa-
garasan et al., 2000, Science 290:89; Martin et al., 2001.
Immunity 14:617). Once the antigen has been removed, B
cells return to a resting state. Turning off B cell activation is
necessary both for homeostatic resetting of antibody secre-
tion and also for preventing pathologic autoimmune condi-
tions. Little is known about the soluble factors which control
the deactivation process.

The fibroblast growth factor (FGF) family of extracellular
regulators has been shown to control the physiology and
development of virtually all higher vertebrate tissues.
Twenty-three FGF ligands have been identified in mammals,
and these ligands interact with cell surface receptors encoded
by five different genes (Wiedemann et al., 2000, Genomics
69:275; Ornitz etal., 2001, Genome Biol 2). Alternative splic-
ing in the ligand-binding domain generates variable forms of
the FGF receptors, thereby increasing diversity.
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FGF2, or basic FGF, was the first identified FGF family
member (Abraham et al., 1986, Embo J 5:2523) and is one of
the most extensively studied. Expressed in most embryonic
and adult tissues, it exists in high and low molecular weight
isoforms due to initiation of translation at alternative start
sites. It binds to all five receptors with preference for the “c”
alternate splice form of receptors 1-3 (Ornitz et al, 1996, J
Biol Chem 271:15292). FGF2 has been shown to stimulate
widely varying effects, including proliferation, differentia-
tion, apoptosis, and migration. Consequently, the FGF2 sig-
nal is interpreted differently depending on cellular context.

U.S. Pat. No. 4,994,559 discloses human basic fibroblast
growth factor.

U.S. Pat. No. 5,229,501 discloses expression and use of
human fibroblast growth factor receptor.

U.S. Pat. No. 5,228,855 discloses an extracellular form of
human fibroblast growth factor receptor.

U.S. Pat. No. 5,707,632 discloses receptors for fibroblast
growth factors.

U.S. Pat. No. 5,891,655 discloses methods for identifying
molecules that regulate FGF activity and oligosacharide
modulators of FGF receptor activation.

U.S. Pat. No. 6,071,885 discloses treatment of FGF-medi-
ated conditions by administration of cardiac glycoside and
aglycone derivatives thereof.

U.S. Pat. No. 6,350,593 discloses receptors for fibroblast
growth factors and methods for evaluating compositions for
antagonism to fibroblast growth factors and fibroblast growth
factors receptors.

U.S. Pat. No. 6,255,454 discloses expression and use of a
human fibroblast growth receptor and a soluble version of the
receptor.

U.S. Pat. No. 6,900,053 discloses antisense modulation of
fibroblast growth factor receptor 2 expression.

Multiple human therapeutics are designed to enhance the
immune response, but their use in humans are complicated by
severe side effects. For example, exogenous IL.-2 is adminis-
tered to patients with advanced melanoma in order to stimu-
late the anti-tumor immune response. But this biologic, acting
as a systemic cytokine which directly activates T cells, is
beset by harsh side effects, such as dangerous hypotension.
What is needed are new methods for enhancing immune
function and, in particular, humoral immunity.

SUMMARY OF INVENTION

A new role for fibroblast growth factor (FGF) signaling in
the negative regulation of the humoral immune response has
been discovered by the present inventor. It has been found that
antibody production to a Type I Independent antigen is
enhanced in the absence of FGF2 and conversely, is sup-
pressed when FGF2 is over-expressed. Therefore, FGF2 is an
inhibitor of the humoral immune response. In addition, it has
been discovered that splenic germinal centers require FGF2
for efficient formation.

One embodiment of the invention provides a method for
increasing humoral immune response to vaccination with an
immunogen, for example, an antigen or a live or killed vac-
cine, in a mammeal or other higher vertebrate, that includes: in
conjunction with the vaccination of a mammal to the immu-
nogen other than FGF2, inhibiting the activity of a fibroblast
growth factor, such as FGF2, in the mammal, thereby increas-
ing the humoral immune response to the antigen. In one
variation, the immunogen is other than a fibroblast growth
factor and other than a fibroblast growth factor receptor.

Another embodiment of the invention provides a method
for treating an immune deficiency in a mammal, such as a
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human, that includes: increasing the production of endog-
enous antibodies in the mammal by inhibiting the activity of
a fibroblast growth factor, such as FGF2, in the mammal.

A further embodiment of the invention provides a method
for treating a microbial infection in a mammal, such as a
human, that includes: inhibiting the activity of a fibroblast
growth factor, such as FGF2 ina mammal in need of treatment
for a microbial infection, to an extent effective to increase
antibody production in the mammal. The inhibiting step may
include or consist of administering a fibroblast growth factor
antagonist, such as a FGF2 antagonist, to the mammal in an
amount effective to increase antibody production in the mam-
mal. The method may further include the step of administer-
ing an antibiotic or anti-viral agent to the mammal which is
active against the microbial infection.

Another embodiment of the invention provides a method
for increasing in vivo antibody production in a mammal, such
as a human, that does not have a cancer that includes the step
of'by inhibiting the activity of a fibroblast growth factor, such
as FGF2, in the mammal. In one variation, the mammal is a
geriatric human.

A still further embodiment of the invention provides a
method for decreasing antibody production, such as patho-
logical antibody production, in amammal such as a human, in
need of such reduction, by administering to the mammal, in
an amount effective to decrease antibody production in the
mammal, a fibroblast growth factor or agonist thereof, such as
FGF2 or an FGF2 agonist, or an agonist of a receptor that
binds a fibroblast growth factor such as FGF2, for example
FGFR1, FGFR2 and FGFR3.

Additional features, advantages, and embodiments of the
invention may be set forth or apparent from consideration of
the following detailed description, drawings, and claims.
Moreover, it is to be understood that both the foregoing sum-
mary of the invention and the following detailed description
are exemplary and intended to provide further explanation
without limiting the scope of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this specification, illustrate
preferred embodiments of the invention and together with the
detail description serve to explain the principles of the inven-
tion.

FIG. 1A shows that FGF2 deficient mice respond more
strongly to a Type I Thymus Independent Antigen.

FIG. 1B shows the difference in antibody titer of FGF2
deficient animals compared to littermate controls following
immunization.

FIG. 2A shows FGF2 transgenic mice respond more
weakly to a Type I Thymus Independent Antigen.

FIG. 2B shows the quantification of antibody titer of FGF2
transgenic animals compared to littermate controls following
immunization.

FIG. 3, panels A-F, show that FGF2 deficiency affects
germinal centers but not syndecan expression.

FIG. 4, panels A and B, show shows that ectopic expression
of FGF2 does not suppress germinal center formation.

DETAILED DESCRIPTION

It is now shown that the humoral immune response is
altered in FGF2 mutant mice. FGF2 deficient mice produce
more antibody to a Type I independent antigen while FGF2
over-expressing mice show suppressed antibody production
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to the same pathogenic stimulus. In addition, germinal center
formation is compromised in the absence of FGF2. Surpris-
ingly, changes in both antibody production and germinal cen-
ter formation are observed in mice lacking a single copy of
FGF2, demonstrating that lymphocytes are particularly sen-
sitive to FGF2 gene dosage. These studies provide the first
evidence that FGF signaling is a crucial regulator of the
humoral immune response and mature B cell function.
Materials and Methods

Mice.

FGF2-/- (homozygous gene knockout) mice were
obtained from two academic sources. These mice display
relatively benign defects in wound healing, blood pressure
regulation and cortical neurogenesis and do not express
detectable levels of FGF2 protein (Ortega et al., 1998. Proc
Natl Acad Sci USA 95:5672; Zhou et al., 1998, Nature Medi-
cine 4:20). Both sets of knockouts showed increases in anti-
body production and data in FIGS. 1 and 3 are for animals
obtained from the University of Cincinnati. Heterozygous
animals (mixture of 129SvEv:Black Swiss) were mated and
heterozygous and null animals were compared to littermate
controls. Adult mice of both sexes were used. FGF2 trans-
genic animals exhibit bone dysplasia and disruption of endot-
helial homeostasis (Fulgham etal., 1999, Endothelium 6:185;
Coffin et al., 1995, Mol Biol Cell 6:1861). Animals (FVBN)
heterozygous for the transgene were mated to wild type and
adult animals of both sexes were compared to littermate con-
trols. Animals were maintained in a pathogen-free facility,
following institutional standards. Protocols adhered to
TACUC guidelines.

Humoral Immune Response.

Mice were immunized intraperitoneally with 50 ug TNP-
LPS (tri-nitrophenol lipopolysachharide) emulsified with
complete Freund’s adjuvant in PBS (200 ul final volume).
Serum was harvested from retro-orbital eye bleeds. After
coagulation, bleeds were centrifuged and sodium azide
(0.01%) was added. ELISAs for TNP specific antisera were
performed on plates coated with TNP-BSA (Biosearch) and
primary antisera were bound overnight at 4° C. Goat anti-
mouse IgG (all Ig isotypes) coupled to Alkaline Phosphatase
was used as secondary antisera (Jackson). The genotype of
the serum was unknown to the experimenter. Absorbance
(405 nM) was measured in triplicate on a Molecular Devices
spectrophotometer. Values were averaged and measurements
were taken from absorbance in the middle of the dynamic
range. For quantification of difference in antibody titer, serial
dilutions were performed and the average value from the
serum of all animals (minimum n=5, +/-s.e.m.) was plotted.
Omission of either primary or secondary anitsera reduced
signal to background levels.

Immunohistochemistry

Histochemistry was performed on 5 micrometer histologic
sections made from formalin fixed, paraffin-embedded
spleens. Sections were blocked in PBST (PBS with 0.1%
Tween-20) containing 10% normal rabbit serum, stained with
the lectin peanut agglutinin, then biotinlyated anti-peanut
agglutinin (Vector Laboratories, Burlingame, Calif.), or rat
anti-CD138 (syndecan-1) (Becton Dickinson) followed by
biotinylated goat anti-rat IgG secondary antibody (Jackson
Immunoresearch). Primary antibody was incubated either
overnight at 4° C. or for one hour at room temperature.
Removal of either primary or secondary antiserum abolished
specific signal.

Germinal center number was scored by experimenters
blind to the source of the sections. At least three serial sections
were scored for each spleen. Results are based on three inde-
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pendent experiments from two or more animals per genotype.
Data are presented from the final experiment which used the
largest number of animals.

Proliferation of B Cells In Vitro.

Adult wild type mice (C57B16) were sacrificed and
spleens were rapidly removed. After dissociation into single
cell suspension and red blood cell lysis with NH4Cl, spleno-
cytes were isolated by centrifugation over a Ficoll gradient.
Subsequently, B lymphocytes were purified by one of two
methods, complement mediated lysis or CD43 negative
selection. For complement lysis, cells were incubated with
anti-Thy 1 antibody (J1J), anti-L3T4 (GK 1.5), anti-Ly2
(TIB105, ATCC) and rabbit complement (Sigma) for two
hours at 37°. CD43 negative selection was carried out using
anti-CD43 (Serotec) and Miltenyi microbeads according to
the manufacturer’s instructions. Cells were cultured in RPMI
1640, 10% fetal calf serum for three days in the presence of
anti-CD40 (mAb 1C10, generous gift of Hsiou-Chi Liou,
Weill Medical College of Cornell University) and anti-IgM
Fab'2 fragments (Jackson Immunoresearch). FGF1 (100
ng/ml) and Heparin (10 ug/ml) were added, and the number of
cells was determined in triplicate compared to Heparin alone
using a Coulter Counter (Coulter) or trypan blue exclusion
with the same results.

Results

FGF2 Regulates the Humoral Immune Response

In the course of studies to evaluate the role of FGF signal-
ing in multiple myeloma, we decided to investigate whether B
cell function might be altered in FGF mutant mice. If FGF
signaling affects mature B cell activity, one would predict that
the humoral immune response would be affected by loss of
function mutations in one of the FGF family members. To
address this issue, we examined the humoral immune
response in FGF2 deficient mice, one of the most widely
expressed FGFs.

Immunization with a type I independent antigen, TNP-
LPS, typically stimulates polyclonal B cell activation and
proliferation. This antigen can elicit antibody productionin T
cell depleted animals, suggesting that the response can be
largely independent of T cell help. The humoral response to
TNP-LPS was enhanced in the absence of FGF2 (FIG. 1A).
The magnitude of the peak response and the decay to baseline
are potentiated by FGF2 deficiency. Three weeks after immu-
nization, anti-TNP antibody titers are approximately three-
fold higher than littermate controls (FIG. 1B). The size of this
potentiation is greater than that seen with the inhibitory FC
receptor, FCyRIIB, a gene intrinsic to B cells (Takai et al.,
1996, Nature 379:346). Surprisingly, mice lacking a single
copy of FGF2 produce more anti-TNP antibody (FIG. 1A,
day 13 and day 22 time point). These results demonstrate that
FGF2 negatively regulates the primary humoral immune
response and is required for the normal inactivation of anti-
body secretion.

FIG. 1.

FGF2 deficient mice respond more strongly to a Type |
Thymus Independent Antigen. Mice were immunized with 50
ug TNP-LPS and anti-TNP specific antibodies were mea-
sured by ELISA. In FIG. 1A, data points represent average
absorbance from the serum of at least five animals. Asterisks
indicate statistical differences at p<0.05 (student’s t test).
FIG. 1B shows the quantification of the difference in antibody
titer of FGF2 deficient animals compared to littermate con-
trols at day nineteen after immunization. Data points repre-
sent the mean absorbance+/—s.e.m. at the indicated dilutions
for each genotype. Broken line between curves with corre-
sponding vertical line delineates difference in antibody titer at
the same absorbance.
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To determine whether FGF2 is sufficient to regulate anti-
body production, we examined the humoral immune response
in FGF2 transgenic mice. These animals express a human
FGF2 gene driven by the ubiquitously active promoter, phos-
phoglycerate kinase (Coffin et al., 1995, Mol Biol Cell
6:1861). Different forms of FGF2 protein are produced from
the FGF2 gene, including several high and low molecular
weight isoforms. In FGF2 transgenic animals, there is a
marked increase in the expression of the 18-Kd form of FGF2
in selected tissues, including spleen (Coffin et al., 1995, Mol
Biol Cell 6:1861).

FIG. 2.

FGF2 transgenic mice respond more weakly to a Type |
Thymus Independent Antigen. Mice were immunized with 50
ug TNP-LPS and anti-TNP specific antibodies were mea-
sured by ELISA using TNP-BSA coated plates. Asterisks
indicate statistical differences at p<0.05 (student’s t test).
FIG. 2B shows the quantification of antibody titer of FGF2
transgenic animals compared to littermate controls at day
twenty one after immunization. Data points represent the
mean absorbance+/—s.e.m. at the indicated dilutions. Broken
line between curves with corresponding vertical line delin-
eates difference in antibody titer at the same absorbance.

It was found that antibody production in response to TNP-
LPS is significantly diminished in FGF2 transgenic animals,
as shown in FIG. 2A. Suppression of antibody production
begins relatively late during the primary response, with sta-
tistically significant differences not observable until twenty
one days after administration of immunogen. The reduction
in antibody titers is slightly larger than the enhancement seen
in the absence of FGF2 (four-fold). Therefore, FGF2 is both
necessary and sufficient to control the humoral immune
response. Taken together, these observations identify FGF2
as a soluble regulator of antibody production.

Once activated by antigen, B cells migrate to germinal
centers, where high affinity, somatically mutated antibodies
are generated. To determine whether germinal centers are
affected by FGF2, we examined the number of splenic ger-
minal centers formed in the FGF2 null mice. Lectin staining
reveals that the number of germinal centers is substantially
reduced approximately two weeks after immunization with
TNP-LPS, with six-fold fewer germinal centers formed in
null animals (FIG. 3, panels a-c; Table 2). Fewer germinal
centers are also observed two days after immunization (Table
1). Unexpectedly, germinal centers are also reduced in het-
erozygous animals.

TABLE 1
Mouse ++ +- —/=
1 4 2 1
2 3 0 0
3 0 0 0
4 8 0 0
5 3 2 —
6 1 2 —
7 0 1 —
8 0 4 —
9 1 0 —
10 4 0 —
11 4 3 —
12 3 3 —
13 — 4 —
Mean 2.6 1.6 0.25
s.e.m. 0.7 0.4 0.25
N 12 13 4
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TABLE 2

Mouse ++ +- —/=

1 5 3 11

2 13 0 3

3 11 0 3

4 9 0 0

5 14 0 0

6 8 0.5 0

7 — — 4
Mean 10 0.6 1.7
s.e.m. 1.4 0.5 0.76

N 6 6 7

Tables 1 and 2.

Germinal center formation is dependent on FGF2 gene
dosage. FGF2+/+, +/-, -/- mice were immunized i.p. with 50
ug TNP-LPS. Spleens were stained for expression of germi-
nal centers with peanut agglutinin two days (Table 1) and
approximately two weeks (Table 2) after immunization. Sig-
nificantly fewer germinal centers were formed in FGF2 het-
erozygous (p<0.01) and null mice (p<0.01) sixteen days after
immunization (Student’s t test). Significantly fewer germinal
centers were formed in FGF2 null mice (p<0.05) two days
after immunization.

Gross morphologic features of the spleen are similar in the
three genotypes. To determine whether plasma cell develop-
ment is affected in FGF2 deficient animals, we examined the
expression of syndecan-1, a cell surface heparin sulfate pro-
teoglycan which is expressed on plasma cells. The number of
syndecan positive plasma cells is not noticeably different,
suggesting that FGF2 does not influence the adoption of the
plasma cell fate in the spleen (FIG. 3, panels d-f). These
results demonstrate that splenic germinal center formation is
dependent on FGF2 gene dosage.

FIG. 3. FGF2 deficiency affects germinal centers but not
syndecan expression. FGF2+/+, +/-, —/— mice were immu-
nized i.p. with 50 ug TNP-LPS. A-C) Spleens were stained for
expression of germinal centers with peanut agglutinin two
weeks after immunization. D-F) Expression of syndecan-1
was determined by monoclonal antibody anti-CD138 (BD).

TABLE 3
Mouse Transgenic Wild-type
1 3.5 6
2 2 6
3 0 2
4 0.5 0
5 2 2
6 3 4
7 0 1
8 2 2
9 4 8.5
10 2 —
Mean 1.9 3.5
s.e.m. 0.4 0.9
n 10 9
Table 3.

Germinal center formation is not affected by ectopic
expression of FGF2. FGF2 transgenic mice and littermate
controls were immunized i.p. with 50 ug TNP-LPS. Spleens
were stained for expression of germinal centers with peanut
agglutinin fourteen days after immunization.

To determine whether germinal centers were affected by
over-expression of FGF2, we performed the same experiment
in FGF2 transgenic animals. We find that although there is a
trend towards fewer germinal centers when FGF2 is over-
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expressed, the difference is not statistically significant (Table
3). These data show that over-expression of FGF2 is not
sufficient to regulate germinal center formation two weeks
after immunization with a Type 1 independent antigen.

FIG. 4.

Ectopic expression of FGF2 does not suppress germinal
center formation. FGF2 transgenic and littermate controls
were immunized i.p. with 50 ug TNP-LPS. A,B) Spleens were
stained for expression of germinal centers with peanut agglu-
tinin two weeks after immunization.

FGF2 is one of the more widely expressed members of the
FGF family of ligands, with strong expression in multiple
tissues. To determine whether FGF2 is expressed in the spleen
we evaluated FGF2 levels by ELISA (R and D Systems). We
find that FGF2 is found at 302+/-17 pg/ml (mean+/—s.d.
n=4), demonstrating levels that are comparable to those found
in other FGF2 responsive tissues. In addition, functional stud-
ies have demonstrated that both FGF-1 and FGF2 are present
in the spleen in forms which can stimulate liver cell prolif-
eration (Suzuki et al., 1992, Biochem Biophys Res Commun
186:1192).

To determine whether FGF can directly control B cell
activation, we explored whether addition of exogenous FGF
would affect B cell proliferation in vitro. B cells were purified
from spleen and CD40 and BCR signaling were simulta-
neously activated using stimulating antibodies. Inducing
these systems transmits powerful growth and survival signals,
leading to rapid proliferation. To investigate whether FGF
signaling might affect this response, we incubated the cells in
the presence of FGF-1. We used FGF-1 instead of FGF2
because it stimulates the widest range of FGF receptors (8).
Under these conditions, B cell number is inhibited by FGF
stimulation (Table 3), suggesting that it can directly inhibit
antigen stimulated B cells.

TABLE 4

Experiment % Decrease

Mo bW =

19.7 +/- 2.8

Table 4.

FGF signaling inhibits splenic B cell proliferation. Spleens
from adult wild-type mice were dissected and highly enriched
populations of B cells were purified. Cells were cultured in
serum-containing medium for 3 days in the presence of a
CD40 activating monoclonal antibody (1C10) and anti-
mouse IgM Fab'2 fragments (Jackson). The values represent
the percent decrease in total cell number observed with addi-
tion of 100 ng/ml FGF1 (determined in triplicate) as com-
pared to heparin (10 ug/ml) alone. x=mean+/-s.e.m. One
sample t test, p<0.01.

Discussion

Using gain and loss-of-function mouse models, it was
shown that FGF2 controls the humoral immune response.
These observations constitute the first indication that any
member of this large family of pleiotropic signaling factors
affects the humoral immune response.

Based on its widespread expression and its robust effects
on a diverse array of cell types, FGF2 is postulated to control
multiple biological processes. However, studies with mice
lacking this gene have challenged this belief, implicating
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other FGF family members or suggesting that FGF signaling
is not essential (Ortega et al., 1998. Proc Natl Acad Sci USA
95:5672; Zhou et al., 1998, Nature Medicine 4:201; Dono et
al., 1998, Embo J 17:4213). In light of these limited pheno-
types, it was not expected that mice lacking a single copy of
FGF2 would show abnormalities in immune function. Thus,
in contrast to other systems, lymphoid tissue appears to be
especially sensitive to FGF2 gene dosage. Since FGF family
members are widely expressed, these results raise the possi-
bility that further investigation will uncover additional evi-
dence for FGF-dependent effects on lymphocyte function.

Given the ability of FGF ligands to bind more than one
receptor family member, it is surprising that compensation for
FGF2 deficiency by one of the twenty-two other FGFs was
not observed. In this regard, FGF-1 constitutes a plausible
candidate because it structurally resembles FGF2 and also is
expressed in the spleen (Suzuki et al., 1992, Biochem Bio-
phys Res Commun 186:1192). On the other hand, studies
with FGF-1/2 double knock out mice suggest that the mild
wound healing and neural phenotypes in FGF2 null mice are
not a result of FGF-1 substituting for FGF2 (Miller et al.,
2000, Mol Cell Biol 20:2260). The type I independent antigen
lipopolysaccharide is a key pathogenic substance in the cell
wall of gram negative bacteria. The repeating epitope in this
molecule leads to massive engagement of receptors on the
surface of B cells, including the BCR, TLR2 and TLR4 (Yang
etal., 1998, Nature 395:284; Takeuchi et al., 1999, Immunity
11:443). B cell evolution has developed rapid and vigorous
pre-existing defenses against such frequent threats and con-
sequently, antibody secretion in response to this stimulus is
robust. The greater response in the absence of FGF2 demon-
strates that FGF2 negatively regulates the primary humoral
immune response. The magnitude of the enhanced response is
greater than the enhancement seen with FC receptor,
FC[RIIB, whose deletion shows no effect on the response to
LPS at three weeks post immunization (Takai et al., 1996,
Nature 379:346). It is believed that this represents the first
example of enhanced antibody production in response to LPS
due to genetic deficiency.

Animals over-expressing FGF2 have a suppressed humoral
immune response to LPS, demonstrating that the gain of
function phenotype is the opposite of the loss of function
phenotype. It is concluded that FGF2 is both necessary and
sufficient to regulate antibody production.

While not being limited by theory, it is not presently clear
which step in the humoral immune response is inhibited by
FGF2 signaling. Although the possibility that differences in
plasma cell generation take place in other lymphoid tissues
cannot be excluded, inhibition occurs without a substantial
difference in the number of syndecan positive cells in the
spleen (FIG. 3, panels D-F). Hence, FGF2 may regulate a step
subsequent to the expression of syndecan-1, such as plasma-
blast migration, full terminal differentiation, or metabolic
function of antibody secreting cells in the bone marrow. Con-
sistent with this latter idea, FGF2 is strongly expressed by
multiple cell types in the bone marrow (Brunner et al., 1993,
Blood 81:631; Chou et al., 2003, Leuk Res 27:499.).

FGF2 may control antibody production either by directly
signaling to B cells or indirectly by affecting cells which
regulate plasma cell activity. The direct model is consistent
with our data showing decreased proliferation in response to
FGF signaling of primary mature B lymphocytes (Table 3).
While the reduction in cell number is modest, it should be
borne in mind that few substances can overcome the strong
growth and survival signals turned on by simultaneous CD40
and BCR engagement. In agreement with a direct mode of
action, a previous study reported that FGF receptors exist on
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normal human peripheral blood B cells (Genot, et al., 1989,
Cell Immunol 122:424). However, the possibility that other
cell types could mediate the observed effects cannot presently
be excluded.

A negative correlation between antibody production and
germinal center number was found. At first glance, this obser-
vation appears contradictory since one might expect that a
reduction in germinal centers would decrease antibody pro-
duction. However, numerous examples have demonstrated
that germinal center number can be uncoupled from the
humoral response. TNF receptor null animals lack germinal
centers but produce substantial antibody titers in response to
vesicular stomatitis virus (Karrer et al., 2000, J Immunol
164:768). Similarly, TNF-a. null animals display dramatic
alterations in splenic morphology but their antibody produc-
tion to LPS is unaffected (Pasparakis et al., 1996, J Exp Med
184:1397).

Thus, the work described herein demonstrates that FGF2
plays two distinct and complementary roles in the humoral
immune response. FGF2 facilitates germinal center forma-
tion, thereby contributing to the generation of activated B
cells which defend against pathogenic stimuli. On the other
hand, FGF2 reduces plasma cell activity and in so doing
provides a limit on antibody production. Since FGF2 exerts
opposing forces at different times during the B cell response,
its activities in the immune system are certainly complex.
Such complexity is consistent with observations in other tis-
sues, where FGF signaling can stimulate radically different
effects depending on its temporal and spatial locus of action.

Embodiments Relating to Inhibition of FGF2
Activity in a Mammal

In multiple disease states, vaccination provides inadequate
protection and low percentages of seroconversion are
observed (Cohen D et al., Diagnosis and management of the
antiphospholipid syndrome. BMJ. 2010 May 14;340:¢2541).
Non-limiting examples of vaccines for which the invention
may be employed to increase humoral immune response
include, Malaria vaccine (M. Esen et al. Vaccine. 2009 Nov.
16; 27(49):6862-8. Safety and immunogenicity of GMZ2—a
MSP3-GLURP fusion protein malaria vaccine candidate);
HIV vaccine (Hoxie J A. Annu Rev Med. 2010; 61:135-52.
Toward an antibody-based HIV-1 vaccine.); Influenza vac-
cine (Nguyen M L et al Infect Immun. 2009 November;
77(11):4714-23. The major neutralizing antibody responses
to recombinant anthrax lethal and edema factors are directed
to non-cross-reactive epitopes); Influenza Vaccine in geriatric
patients (Frasca D, Diaz, A, Romero, M et al. Vaccine. 2010
Oct. 22. Intrinsic defects in B cell response to seasonal influ-
enza vaccination in elderly humans.); and Anthrax vaccine
(Nguyen M L et al Infect Immun. 2009 November; 77(11):
4714-23. The major neutralizing antibody responses to
recombinant anthrax lethal and edema factors are directed to
non-cross-reactive epitopes.).

The invention may, for example, be used to increase anti-
body production and/or humoral immunity in patients, such
as human patients, suffering from immunodeficiencies
including but not limited to: Common variable immunodefi-
ciency (Rezaei N et al Clin Vaccine Immunol. 2008 April;
15(4):607-11 Serum bactericidal antibody responses to men-
ingococcal polysaccharide vaccination as a basis for clinical
classification of common variable immunodeficiency.); pri-
mary immunodeficiency disorder (PIDD), Ig deficiency, IgG
deficiency; and HIV disease (Acquired Immune Deficiency
Syndrome).
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One embodiment of the invention provides a method for
increasing the humoral immune response to vaccination with
an immunogen, for example, an antigen or a live vaccine, in a
mammal, that includes: in conjunction with the vaccination of
a mammal to the immunogen other than FGF2, inhibiting the
activity of FGF2 in the mammal, thereby increasing the
humoral immune response to the antigen. In one variation the
immunogen is other than a fibroblast growth factor and other
than a fibroblast growth factor receptor. The mammal may be
ahuman, such as a geriatric human. The mammal, which may
be human, may have an immune deficiency, such as but not
limited to Common variable immunodeficiency; primary
immunodeficiency disorder (PIDD), an immunoglobulin
deficiency such as IgG deficiency, and HIV disease.

Another embodiment of the invention provides a method
for treating an immune deficiency in a mammal, such as a
human, that includes: increasing the production of endog-
enous antibodies in the mammal by inhibiting the activity of
FGF2 in the mammal. In one variation, the mammal does not
have cancer. The immune deficiency may be, for example, but
is not limited to: Common variable immunodeficiency; pri-
mary immunodeficiency disorder (PIDD), an immunoglobu-
lin deficiency such as IgG deficiency, and HIV disease. Non-
human mammals also suffer from immunodeficiencies and
may be treated according to the invention. For example, the
method may be used to treat immunodeficiency associated
with feline immunodeficiency virus (FIV) in a cat, such as a
domesticated cat.

A further embodiment of the invention provides a method
for treating a microbial infection in a mammal, such as a
human, that includes: administering an FGF2 antagonist to a
mammal in need of treatment for a microbial infection,
wherein the FGF2 antagonist is administered in an amount
effective to increase antibody production in the mammal. The
method may further include the step of: administering an
antibiotic or anti-viral agent to the mammal which is active
against the microbial infection. The antibiotic or anti-viral
agent is administered such that the effect of the antibiotic or
anti-viral agent and that of the FGF2 antagonist are tempo-
rally overlapping in the mammal. The microbial infection
may, for example, be a bacterial infection, a viral infection or
a eukaryotic parasite infection. The method may further
include the step of determining that the mammal has a micro-
bial infection prior to administering the FGF2 antagonist.

Another embodiment of the invention provides a method
for increasing in vivo antibody production in a mammal, such
as a human, that does not have a cancer, which includes the
step of inhibiting the activity of FGF2 in the mammal. In one
variation, the mammal is a geriatric human or non-human
mammal, such as a geriatric domesticated dog or cat.

A related embodiment provides a method for enhancing
the production of antisera or polyclonal antibodies generally
against a desired immunogen in a non-human mammal that
includes the steps of: inhibiting FGF2 activity in the non-
human mammal according to any of methods and ways
described herein and immunizing the non-human mammal
with an immunogen that is not a fibroblast growth factor or a
fibroblast growth factor receptor, whereby the production of
antibodies against the immunogen in the mammal is
enhanced, increased and/or accelerated versus a comparable
immunization without the inhibition of FGF2 activity. The
method may further include the step of retrieving the poly-
clonal sera from the non-human mammal and optionally the
step of isolating. The immunizing step may, for example,
include more than one temporally separated immunization
with the immunogen and may, for example, be aided by
inclusion of an immunization adjuvant. The methods for pro-
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duction of antisera and polyclonal antibodies are well known
and long-established in the art. See, for example, U.S. Pat.
No. 5,440,021.

The increase in antibody production in response to inhibi-
tion of FGF2 activity in a mammal is a general characteristic
of the invention which is not limited to the type of FGF2
inhibitor that is administered to the mammal to inhibit the
activity of FGF2. Preferred types of inhibitors of FGF2 activ-
ity include antibodies and binding fragments thereof, both
monoclonal and polyclonal, which bind to FGF2 and block its
interaction with FGF binding receptors and antibodies, both
monoclonal and polyclonal, which bind to an FGF receptor
such as FGFR1, FGFR2 and FGFR3 and block binding of the
ligand (FGF2) to the receptor. For example, a single chain,
monoclonal scFv antibody that neutralizes FGF2 may be used
such as that described in Tao et al, Selection and character-
ization of a human neutralizing antibody to human fibroblast
growth factor-2, Biochem Biophys Res Commun. 2010 Apr.
9;394(3):767-73. Epub 2010 Mar. 17 or one obtained by the
method described therein. Antibodies blocking FGFR1 such
as those those described in Sun et al., Am J Physiol Endo-
crinol Metab 292:964-976,2007, or obtained according to the
method of this article may be used. Gorbenk et al, Hybri-
doma, Volume 28, Number 4, 2009 also describes the produc-
tion of anti-FGFR1 antibodies and their production. Mono-
clonal antibodies against FGFR3 and their production are
describedin Qingetal., J. Clin. Invest. 119:1216-1229 (2009)
and in Gorbenko et al, Hybridoma, Volume 28, Number 4,
2009, 295-300.

Antibodies contain one or more antigen binding sites that
specifically binds with an antigen. Antibodies include, but are
not limited to polyclonal, monoclonal, chimeric, and human-
ized antibodies. Immunologically active portions include
monovalent and divalent fragments such as Fv, single chain
Fv (scFv), single variable domain (sVD), Fab, Fab' and
F(ab")2 fragments. Immunologically active portions can be
incorporated into multivalent from such as diabodies, tria-
bodies, and the like. Antibodies further include antigen bind-
ing fragments displayed on phage, and antibody conjugates.

An “isolated antibody” is an antibody that (1) has been
partially, substantially, or fully purified from a mixture of
components; (2) has been identified and separated and/or
recovered from a component of its natural environment; (3) is
monoclonal; (4) is free of other proteins from the same spe-
cies; (5) is expressed by a cell from a different species; or (6)
does not occur in nature. Isolated antibodies may, for
example, be used as inhibitors of FGF2 activity according to
the invention. Examples of isolated antibodies include an
anti-FGF2 antibody that has been affinity purified using
FGF2, an anti-FGF2 antibody that has been made by a hybri-
doma or other cell line in vitro, a human anti-FGF2 antibody
isolated from a library such as a phage library, and a human
anti-FGF2 antibody derived from a transgenic mouse.

In general, naturally occurring antibody molecules are
composed of two identical heavy chains and two light chains.
Each light chain is usually covalently linked to a heavy chain
by an interchain disulfide bond, and the two heavy chains are
further linked to one another by multiple disulfide bonds at
the hinge region. The individual chains fold into domains
having similar sizes (about 110-125 amino acids) and struc-
tures, but different functions. The light chain comprises one
variable domain (V;) and one constant domain (C;). The
heavy chain comprises one variable domain (V) and,
depending on the class or isotype of antibody, three or four
constant domains (C.1, C42, C,3 and C4). In mice and
humans, the isotypes are IgA, IgD, IgE, IgG, and IgM, with
IgA and IgG further subdivided into subclasses or subtypes.



US 9,226,960 B2

13

The portion of an antibody consisting of V; and V,, domains
is designated “Fv” and constitutes the antigen-binding site. A
single chain Fv (scFv) is an engineered protein containing a
V,; domain and a V, domain on one polypeptide chain,
wherein the N terminus of one domain and the C terminus of
the other domain are joined by a flexible linker. “Fab” refers
to the portion of the antibody consisting of V,-C; (i.e., a light
chain) and V,-C1 (also designated “Fd”).

Antibodies include without limitation single variable
domains (sVDs) and antigen binding proteins that comprise
sVDs. sVD binding sites can be obtained from antigen spe-
cific Fv regions (which comprise both V; and V; domains).
Often, it can be shown that the binding affinity and specificity
of'an Fv region is contributed primarily by one of the variable
domains. Alternatively, the scFv can be obtained directly.
Direct sources of sVDs include mammals (e.g., camelids) that
naturally express antibodies containing only V; domain. Fur-
ther, phage display libraries can be constructed to express
only a single variable domain. For example, a human domain
antibody phage display library is commercially available
from Domantis (Cambridge, UK).

The antibody variable domains show considerable amino
acid sequence variablity from one antibody to the next, par-
ticularly at the location of the antigen binding site. Three
regions, called “complementarity-determining regions”
(CDRs) are found in each of V; and V. The CDRs of an
antibody are often referred to as “hypervariable regions.”

“Fc” is the designation for the portion of an antibody which
comprises paired heavy chain constant domains. In an IgG,
antibody, for example, the Fc comprises Cg2 and Cj3
domains. The Fc of an IgA or an IgM antibody further com-
prises a Cz4 domain. The Fc is associated with Fc receptor
binding, activation of complement-mediated cytotoxicity and
antibody-dependent cellular-cytotoxicity. For natural anti-
bodies such as IgA and IgM, which are complexes of multiple
IgG like proteins, complex formation requires Fc constant
domains.

Finally, the “hinge” region separates the Fab and Fc por-
tions of the antibody, providing for mobility of Fabs relative
to each other and relative to Fc, as well as including multiple
disulfide bonds for covalent linkage of the two heavy chains.
Thus, antibodies of the invention include, but are not limited
to, naturally occurring antibodies, bivalent fragments such as
(Fab'),, monovalent fragments such as Fab, single chain anti-
bodies, single chain Fv (scFv), single domain antibodies,
multivalent single chain antibodies, diabodies, triabodies,
and the like that bind specifically with antigens.

Antibody fragments also include polypeptides with amino
acid sequences substantially similar to the amino acid
sequence of the variable or hypervariable regions of the anti-
bodies of the invention. Substantially the same amino acid
sequence is defined herein as a sequence with at least 70%, at
least about 80%, at least about 90%, at least about 95% or at
least about 99% homology or identity to a compared amino
acid sequence, as determined by the FASTA search method in
accordance with Pearson and Lipman, Proc. Natl. Acad. Sci.
USA 85:2444-2448 (1988).

Antibodies that may be employed as inhibitors according
to the invention also include “chimeric” antibodies and bind-
ing fragments thereof. Such antibodies generally comprise
variable domains of one antibody and constant domains of a
different antibody. Typically, to minimize host immune
responses against the antibody and to enhance host responses
against the antibody target by retaining antibody effector
functions, the constant domains of a chimeric antibody are
taken from the same species to which the chimeric antibody
will be administered.
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Antibodies that may be employed as inhibitors according
to the invention also include “humanized” antibodies.
Humanized variable domains are constructed in which amino
acid sequences which comprise one or more complementarity
determining regions (CDRs) of non-human origin are grafted
to human framework regions (FRs). For examples, see: Jones,
P. T. et al., 1996, Nature 321, 522-25; Riechman, L. et al.,
1988, Nature 332, 323-27; and U.S. Pat. No. 5,530,101 to
Queen et al. A humanized construct is particularly valuable
for elimination of adverse immunogenic characteristics, for
example, where an antigen binding domain from a non-hu-
man source is desired to be used for treatment in a human.
Variable domains have a high degree of structural homology,
allowing easy identification of amino acid residues within
variable domains which corresponding to CDRs and FRs.
See, e.g., Kabat, E. A, et al., 1991, Sequences of Proteins of
Immunological Interest. 5th ed. National Center for Biotech-
nology Information, National Institutes of Health, Bethesda,
Md. Thus, amino acids which are likely to participate directly
in antigen binding are easily identified. In addition, methods
have been developed to preserve or to enhance affinity for
antigen of humanized binding domains comprising grafted
CDRs. One way is to include in the recipient variable domain
the foreign framework residues which influence the confor-
mation of the CDR regions. A second way is to graft the
foreign CDRs onto human variable domains with the closest
homology to the foreign variable region. Queen, C. et al.,
1989, Proc. Natl. Acad. Sci. USA 86, 10029-33. CDRs are
most easily grafted onto different FRs by first amplifying
individual FR sequences using overlapping primers which
include desired CDR sequences, and joining the resulting
gene segments in subsequent amplification reactions. Graft-
ing of a CDR onto a different variable domain can further
involve the substitution of amino acid residues which are
adjacent to the CDR in the amino acid sequence or packed
against the CDR in the folded variable domain structure
which affect the conformation of the CDR. Humanized vari-
able domains of the invention therefore include human
domains which comprise one or more non-human CDRs as
well as such domains in which additional substitutions or
replacements have been made to preserve or enhance binding
characteristics.

Antibodies with variable domains that have been made less
immunogenic by replacing surface-exposed residues so as to
make the antibody appear as self to the immune system may
also be employed as inhibitors (Padlan, E. A.; 1991, Mol.
Immunol. 28, 489-98). Antibodies have been modified by this
process with no loss of affinity (Roguska et al., 1994, Proc.
Natl. Acad. Sci. USA 91, 969-973). Because the internal
packing of amino acid residues in the vicinity of the antigen
binding site remains unchanged, affinity is preserved. Substi-
tution of surface-exposed residues according to the invention
for the purpose of reduced immunogenicity does not mean
substitution of CDR residues or adjacent residues which
influence binding characteristics.

It is often preferable to employ variable domains that are
essentially human as when the recipient of the antibody is
human. Human antibodies comprise humanVand V, frame-
work regions (FWs) as well as human complementary deter-
mining regions (CDRs). Preferably, the entire V,, and V,
variable domains are human or derived from human
sequences. The antibodies can be obtained directly from
human cells, for example by creating human hybridomas.

Alternatively, human antibodies can be obtained from
transgenic animals into which unrearranged human Ig gene
segments have been introduced and in which the endogenous
mouse Ig genes have been inactivated (reviewed in Briigge-
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mann and Taussig, 1997, Curr. Opin. Biotechnol. 8, 455-58).
Preferred transgenic animals contain very large contiguous Ig
gene fragments that are over 1 Mb in size (Mendez et al.,
1997, Nature Genet. 15, 146-56) but human Mabs of moder-
ate affinity can be raised from transgenic animals containing
smaller gene loci (See, e.g., Wagner et al., 1994, Eur. .
Immunol. 42, 2672-81; Green et al., 1994, Nature Genet. 7,
13-21).

Human antibodies can also be obtained from libraries of
antibody V,; and/or V; domains. For example, a variable
domain library can be obtained from human genomic
sequences, or from peripheral blood lymphocyte expressing
productively rearranged variable region genes. Furthermore,
the human gene library can be synthetic. In one embodiment,
variable domain libraries can be created which comprise
human framework regions with one or more CDRs that are
synthesized to include random or partial random sequences.
For example, a human V, variable domain library can be
created in which members are encoded by a human V,, gene
segment and a synthetic sequence forthe CDR3H region (i.e.,
a synthetic D,-J,; gene segment). Likewise, a human V,
variable domain may be encoded by a human V, gene seg-
ment and a synthetic sequence for the CDR3L region (i.e., a
synthetic J, gene segment). In another embodiment, the
human frameworks may be synthetic in that they have a
consensus sequence derived from known human antibody
sequences or subgroups of human sequences. In another alter-
native, one or more CDRs is obtained by amplification from
human lymphocytes expressing rearranged variable domains
and then recombined into a particular human framework.

In order to screen libraries of variable domains, it is com-
mon to employ phage display libraries wherein combinations
of human heavy and light chain variable domains are dis-
played on the surface of filamentous phage (see, e.g., McCaf-
ferty et al., 1990, Nature 348, 552-54; Aujame et al., 1997,
Human Antibodies 8, 155-68). Combinations of variable
domains are typically displayed on filamentous phage in the
form of Fabs or scFvs. The library is screened for phage
bearing combinations of variable domains having desired
antigen binding characteristics. Preferred single domain and
variable domain combinations display high affinity for a
selected antigen and little cross-reactivity to other related
antigens. By screening very large repertoires of antibody
fragments, (see e.g., Griffiths etal., 1994, EMBO J. 13,3245-
60) a good diversity of high affinity binding domains are
isolated, with many expected to have sub-nanomolar affini-
ties for the desired antigen.

In a physiological immune response, mutation and selec-
tion of expressed antibody genes leads to the production of
antibodies having high affinity for their target antigen. The
Vand V; domains incorporated into antibodies of the inven-
tion can similarly be subject to in vitro or in vivo mutation and
screening procedures in order to modify affinity and/or speci-
ficity. Thus, binding domains of the invention include those
for which binding characteristics have been improved by
mutating CDRs and/or FW regions by direct mutation, meth-
ods of affinity maturation, or chain shuffling. It is understood
that amino acid residues that are primary determinants of
binding of single domain antibodies can be within Kabat
defined CDRs, but may include other residues as well. For
sVDs, residues important for antigen binding can also poten-
tially include amino acids that would otherwise be located at
the interface of a V-V heterodimer. Typically, phage dis-
play is used to screen such mutants to identify those having
the desired binding characteristics (see, e.g., Yang et al., J.
Mol. Biol., 254: 392-403 (1995)). Mutations can be made in
a variety of ways. One way is to randomize individual resi-
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dues or combinations of residues so that in a population of
otherwise identical sequences, all twenty amino acids or a
subset thereof are found at particular positions. Alternatively,
mutations may be induced over a range of CDR residues by
error prone PCR methods (see, e.g., Hawkins et al., J. Mol.
Biol., 226: 889-896 (1992)). For example, phage display
vectors containing heavy and light chain variable region
genes may be propagated in mutator strains of . coli (see,
e.g., Low et al., J. Mol. Biol., 250: 359-368 (1996)). These
methods of mutagenesis are illustrative of the many methods
known to one of skill in the art.

Inhibitors that may be used according to the invention also
include antigen binding proteins engineered from non-immu-
noglobulin scaffolds. For example, affibodies, which are
derived from an immunoglobulin-binding domain of S.
aureus protein A, possess no disulfide bonds and display
reversible folding. Another example is fibronectin, which has
an antibody-like structure and displays CDR-like loops. In
contrast to antibodies, the fibronectin domain structure does
not rely on disulfide bonds, yet displays high thermodynamic
stability. Binding sites can be engineered into such scaffolds
by, for example, diversifying codons at specified positions
and screening for binding to a desired antigen. Codons can be
randomized in loops, flat surfaces, cavities, or combinations
of'such locations. Further, peptide sequences can be inserted,
usually in loops. Target-binding variants of resulting libraries
can be isolated using selection of screening techniques that
are well known in the art, not limited to phage display, ribo-
some display, bacteria or yeast surface display, and the like.
For antigen-binding proteins intended for therapy, various
strategies are available for minimizing potential immunoge-
nicity. Human scatfolds can be employed, and immunogenic-
ity can be minimized, for example, by PEGylation or T-cell
epitope engineering (i.e., minimizing T-cell reactive
sequences).

Antigen-binding proteins from non-immunoglobulin scaf-
folds often can be produced more economically than immu-
noglobulin-type proteins. For example, the absence of disul-
fide bonds or free cysteines allows for expression of
functional molecules in the reducing environment of the bac-
terial cytoplasm, which usually gives higher yields than peri-
plasmic expression, and is more convenient than refolding in
vitro. Binz, H. K. et al. (Nat. Biotech. 23:1257-68, 2005)
discloses a variety of such antigen-specific binding proteins
and techniques for their development.

The identification or selection of antibodies or other mol-
ecules that inhibit binding of FGF2 or other FGFs to their
receptors may be performed according to routine ligand-
receptor binding assays, comparing binding in presence and
absence of test agent, since the full sequences of FGF2 and its
receptors are known in various mammals such as human. See,
for example, U.S. Pat. No. 5,440,021 for ligand-receptor
binding assays.

Another preferred type of inhibitor of FGF2 activity is a
soluble FGF2-binding receptor or soluble portion of an FGF-
binding receptor, such as a soluble form of FGFR1, FGFR2
and FGFR3. The soluble receptor sequence may, for example
match the species in which it will be administered, i.e., a
human receptor sequence may be used for a human recipient
and so on. For example, FP-1039 is a soluble fusion protein
consisting of the extracellular domains of human FGFR1
linked to the Fc region of human Immunoglobulin G1 (IgG1),
which may be used as an FGF2 inhibitor/antagonist accord-
ing to the invention (Five Prime Therapeutics, Inc., San Fran-
cisco, Calif.; Keer et al, ASCO 2010, Abstract no. TPS260).

FGF2 activity may also be inhibited according to the inven-
tion by vaccinating the subject mammal against FGF2 itself
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or against FGFR1, FGFR2 and/or FGFR3. For example, a
peptide vaccine targeting the heparin-binding portion of
FGF2 can be used to generate a specific anti-FGF2 antibody
response in a mammal according the method of Plum et. al.,
Generation of a specific immunological response to FGF2
does not affect wound healing or reproduction, Immunophar-
macol Immunotoxicol. 2004 February; 26(1):29-41.

For embodiments in which a soluble polypeptide, such as
an antibody or soluble receptor, is used to inhibit FGF2 activ-
ity, a composition for intravenous administration, for
example, to a human, may include 0.1 to 20 mg, such as 0.1 to
10 mg, of'the polypeptide, and this may be a daily dose. More
generally, dosages from 0.1 mg to about 100 mg per subject
per day for one or more days may be used. Methods for
preparing administrable compositions are well known to
those skilled in the art and are described in more detail in such
publications as Remington’s Pharmaceutical Science, 19th
ed., Mack Publishing Company, Easton, Pa. (1995). Polypep-
tides for administration to a subject may, for example, be
provided in lyophilized form and rehydrated with sterile
water before administration. The solution of polypeptide may
then be added to an infusion bag containing 0.9% sodium
chloride, USP, and, for example administered at a dosage of
from 0.5 to 15 mg/kg body weight. Alternatively, for
example, the polypeptide can be administered as a bolus
injection, for example, at a dosage of 0.5 to 30 mg/kg body
weight.

Still other suitable types of FGF2 activity inhibitors
include, for example, antisense oligonucleotides targeting
FGF2 or one or more of FGFR1, FGFR2 and FGFR3. Still
further suitable inhibitors are small molecule inhibitors, for
example cardiac glycosides or aglycone derivatives as
described in U.S. Pat. No. 6,071,885 and FGF activity modu-
lating oligosaccharides as described in U.S. Pat. No. 5,891,
655. TK1258 (also known as CHIR-258) described in Sarker
et al., Clin Cancer Res, 2008; 14(7) 2075-81, is another suit-
able small molecule FGF receptor inhibitor. Brivanib, a
FGFR1 Kinase inhibitor described in Bhide et al, Mol Cancer
Ther; 9(2) February 2010, 369-78, is still another suitable
small molecule inhibitor.

Embodiments Relating to Increasing FGF2 Activity
in a Mammal

The invention also provides embodiments in which anti-
body production in vivo is purposefully reduced in a mam-
mal, such as a human, by increasing FGF2 activity in the
mammal, for example, by administration of FGF2 to the
mammal or administration of an agonist of FGF2 or an ago-
nist of an FGF2 receptor, such as FGFR1, FGFR2 or FGFR3
to the mammal, in an amount effective to decrease antibody
production in the mammal. Where FGF2 is administered to a
mammal recipient, the peptide sequence may, for example at
least substantially or identically match the species in which it
will be administered, i.e., a human receptor sequence may be
used for a human recipient and so on.

This aspect of the invention finds practical application is
the suppression of antibody production in acutely toxic states.
In many cases, response to invading pathogens can lead to
pathological autoimmune effects, with lymphocyte activity
spiraling out of control. In situations like this, administration
of FGF2 attenuates the uncontrolled secretion of antibody.

Similarly, multiple human pathologies result from secre-
tion of autoimmune antibodies. Administration of FGF2 and
FGF ligands will serve to attenuate the production of these
antibodies and thus ameliorate the autoimmune disease. For
example, autoimmune antibodies are observed in both sys-
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temic lupus erythematosus (Cohen D et al., Diagnosis and
management of the antiphospholipid syndrome. BMJ. 2010
May 14;340:¢2541) and diverse arthritic disease (Calero I, et
al., B cell therapies for rheumatoid arthritis: beyond B cell
depletion. Rheum Dis Clin North Am 2010 May; 36(2):325-
43), including rheumatoid arthritis, psoriatic arthritis, anky-
losing spondylitis and juvenile idiopathic arthritis. In addi-
tion, increasing FGF2 activity in a mammal may be used to
decrease or maintain a decreased level of antibody production
in organ transplant patients, such as human organ transplant
patients in order to decrease negative immune responses to
and increase tolerance to the transplanted organ in the patient.

Accordingly, one embodiment of the invention provides a
method for decreasing antibody production, such as patho-
logical antibody production, in a mammal such as a human in
need thereof by administering to the mammal FGF2 or an
FGF2 agonist or an agonist of'a receptor that binds FGF2 such
as FGFR1, FGFR2 and FGFR3 in an amount effect to
decrease antibody production in the mammal. In one varia-
tion, the mammal may have and be in need of treatment for
systemic lupus erythematosus and diverse arthritic disease,
including rheumatoid arthritis, psoriatic arthritis, ankylosing
spondylitis and juvenile idiopathic arthritis and the method
decreases the production of autoimmune antibodies in these
mammals thereby treating the condition. In another variation,
the mammal is an organ transplant patient such as a human
organ transplant patient and the method reduces antibody
response against the transplanted organ.

The sequences of fibroblast growth factors and their recep-
tors are well characterized in humans and non-human mam-
mals. For example, the following sequences are known and
form part of this disclosure: Human FGF2 (NCBI Reference
Sequence NM_ 002006.4; SEQ ID NO:1 peptide, SEQ ID
NO:2 nucleotide), Human FGFR1 (GenBank Accession No.
M34185.1; SEQ ID NO:3 peptide, SEQ ID NO:4 nucleotide),
Human FGFR2 (NCBI Reference Sequence NM__000141.4;
SEQ ID NO:5 peptide, SEQ ID NO:6 nucleotide), Human
FGFR3 (NCBI Reference Sequence NM__000142.4; SEQ ID
NO:7 peptide, SEQ ID NO:8 nucleotide), Human FGFR4
(GenBank Accession No. AF202063.1; SEQ ID NO:9 pep-
tide, SEQ ID NO:10 nucleotide), Bos taurus FGF2 (NCBI
Reference Sequence NM_ 174056.3; SEQ ID NO:11 pep-
tide, SEQ ID NO:12 nucleotide), Bos taurus FGFR1 (Gen-
bank Accession No. NM__001110207.1; SEQ ID NO:13 pep-
tide, SEQ ID NO:14 nucleotide), Bos taurus FGFR2 (NCBI
Reference Sequence XM_ 002698546.1; SEQ ID NO:15
peptide, SEQ ID NO:16 nucleotide); Bos taurus FGFR3
(NCBI Reference Sequence NM__174318.3; SEQ ID NO:17
peptide, SEQ ID NO:18 nucleotide), Bos taurus FGFR4
(NCBI Reference Sequence XM _002689008.1; SEQ ID
NO:19 peptide, SEQ ID NO:20 nucleotide), Sus scrofa FGF2
(NCBI Reference Sequence XM _003129213.1; SEQ ID
NO:21 peptide, SEQ ID NO:22 nucleotide), Sus scrofa
FGFR1 (NCBI Reference Sequence: XM_001928678.2;
SEQ ID NO:23 peptide, SEQ ID NO:24 nucleotide), Sus
scrofa FGFR2 (NCBI Reference Sequence NM
001099924.1; SEQ ID NO:25 peptide, SEQ ID NO:26 nucle-
otide), Sus scrofa FGFR3 (GenBank Accession No.
BV726808.1; SEQ ID NO:27 cds nucleotide), Sus scrofa
FGFR4 (NCBI Reference Sequence XM_ 003123682.1;
SEQ ID NO:28 peptide, SEQ ID NO:29 nucleotide), Macaca
mulatta FGF2 (NCBI Reference Sequence
XM_ 001099284 .2; SEQ ID NO:30 peptide, SEQ ID NO:31
nucleotide), Macaca fascicularis FGFR1 (GenBank Acces-
sion No. AB220417.1; SEQ ID NO:32 peptide, SEQ 1D
NO:33 nucleotide), Macaca mulatta FGFR2 partial (Gen-
Bank Accession No. AY083548.1; SEQ ID NO:34 peptide,
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SEQ ID NO:35 nucleotide), Macaca mulatta FGFR3 (NCBI
Reference Sequence XM_ 002802167.1; SEQ ID NO:36
peptide, SEQ ID NO:37 nucleotide), Macata mulatta FGFR4
(NCBI Reference Sequence XM _001087243.2; SEQ ID
NO:38 peptide, SEQ ID NO:39 nucleotide), Mus musculus
FGF2 (NCBI Reference Sequence NM__008006.2; SEQ ID
NO:40 peptide, SEQ ID NO:41 nucleotide), Mus musculus
FGFR1 (NCBI Reference Sequence NM 010206.2; SEQ ID
NO:42 peptide, SEQ ID NO:43 nucleotide), Mus musculus
FGFR2 (NCBI Reference Sequence NM__010207.2; SEQ ID
NO:44 peptide, SEQ ID NO:45 nucleotide), Mus musculus
FGFR3 (NCBI Reference Sequence NM__008010.4; SEQ ID
NO:46 peptide, SEQ ID NO:47 nucleotide), and Mus muscu-
lus FGFR4 (NCBI Reference Sequence NM_ 008011.2; SEQ
1D NO:48 peptide, SEQ ID NO:49 nucleotide).

Without limitation, the invention also provides methods for
increasing endogenous antibody production in mammals
such as humans by administering any of the following enu-
merated compounds or pharmacologically acceptable salts
thereof:

1. BIBF1120 (Vargatef) Bochringer Ingelheim,
chemical name: Methyl (37)-3-[({4-[N-methyl-2-(4-meth-
ylpiperazin-1-yl)acetamido]|phenyl}amino)(phenyl )meth-
ylidene]-2-o0x0-2,3-dihydro-1H-indole-6-carboxylate.

O )
| o N(\N
/OO\Q\NJ\/ \)

F. Hilberg et al Cancer Res. 2008 Jun. 15; 68(12):4774-82.
doi: 10.1158/0008-5472.CAN-07-6307. BIBF 1120: triple
angiokinase inhibitor with sustained receptor blockade and
good antitumor efficacy.

2. TKI258 (Dovitinib) Novartis,
chemical name: 4-amino-5-fluoro-3-[5-(4-methylpiperazin-
1-y1)-1H-benzo[d]imidazol-2-yl1]-3,4-dihydronaphthalen-2
(1H)-one

F NH, NH Q N/ \N .
0C

Trudel S, et al Blood. 2005 Apr. 1; 105(7):2941-8. Epub 2004
Dec. 14. CHIR-258, a novel, multitargeted tyrosine kinase
inhibitor for the potential treatment of t(4;14) multiple
myeloma.

3. BMS582664 (Brivanib) Bristol Myers Squib
chemical name: (1R)-2-[[4-[(4-fluoro-2-methyl-1H-indol-5-
yhoxy]-5-methylpyrrolo[2,1-f][ 1,2,4]triazin-6-yl]oxy]-1-
methylethyl(2S)-2-aminopropanoate
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Bhide R S et al ] Med. Chem. 2006 Apr. 6; 49(7):2143-6.
Discovery and preclinical studies of (R)-1-(4-(4-fluoro-2-
methyl-1H-indol-5-yloxy)-5-methylpyrrolo[2,1-f][1,2,4 |tri-
azin-6-yloxy)propan-2-ol (BMS-540215), an in vivo active
potent VEGFR-2 inhibitor.

4. E7080 Eisai

chemical name: 4-[3-Chloro-4-(3-cyclopropylureido)phe-
noxy|-7-methoxyquinoline-6-carboxamide

m
7
\

Boss D S et al Br J. Cancer. 2012 May 8; 106(10):1598-604.
doi: 10.1038/bjc.2012.154. Epub 2012 Apr. 19. A phase |
study of E7080, a multitargeted tyrosine kinase inhibitor, in
patients with advanced solid tumours.

5. A72171 (Cediranib) Astra Zeneca
chemical name: 4-[(4-Fluoro-2-methyl-1H-indol-5-yl)oxy]-
6-methoxyl-7-(3-pyrrolidin-1-ylpropoxy)quinazoline

Wedge S R et al Cancer Res. 2005 May 15; 65(10):4389-400.
AZD2171: a highly potent, orally bioavailable, vascular
endothelial growth factor receptor-2 tyrosine kinase inhibitor
for the treatment of cancer.
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6. AZDA4547 Astra Zeneca
chemical name: N-[5-[2-(3,5-Dimethoxyphenyl)ethyl]-2H-
pyrazol-3-yl]-4-(3,5-dimethylpiperazin-1-yl)benzamide

N

HN—
N_H

N

o N/\(
NH
'~

Gavine P R Cancer Res. 2012 Apr. 15; 72(8):2045-56. doi:
10.1158/0008-5472.CAN-11-3034. Epub 2012 Feb. 27.
AZDA4547: an orally bioavailable, potent, and selective
inhibitor of the fibroblast growth factor receptor tyrosine
kinase family.

7. TSU68(SU6668) Taiho Pharmaceutical
chemical name: (E)-3-[2,4-Dimethyl-5-[(2-oxoindolin-3-
ylidene)methyl]-1H-pyrrol-3-yl|propanoic acid

O T

/ OH

| N

\

NH
SU 6668

Yorozuya K, et al Oncol Rep. 2005 September; 14(3):677-82.

TSU-68 (SU6668) inhibits local tumor growth and liver 4

metastasis of human colon cancer xenografts via anti-angio-
genesis.

8. BGJ398 Novartis
chemical name: 3-(2,6-Dichloro-3,5-dimethoxy-phenyl)-1-
{6-[4-(4-ethyl-piperazin-1-yl)-phenylamino]-pyrimidin-4-
yl}-1-methyl-urea

OMe

/\N/ﬁ ClL
N H
k/ \@\ I\ll/\N/ \N OMe
Cl
NJ\/kT/KO

1h (NVP-BGJ398)

Guagnano V, et al ] Med. Chem. 2011 Oct. 27; 54(20):
7066-83. doi: 10.1021/jm2006222. Epub 2011 Sep. 21. Dis-
covery of 3-(2,6-dichloro-3,5-dimethoxy-phenyl)-1-{6-[4-
(4-ethyl-piperazin-1-yl)-phenylamino]-pyrimidin-4-y1}-1-
methyl-urea (NVP-BGJI398), a potent and selective inhibitor
of the fibroblast growth factor receptor family of receptor
tyrosine kinase.
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9. ENMD2076 Miikana Therapeutics
chemical name: 6-(4-Methylpiperazin-1-yl)-N-(5-methyl-
1H-pyrazol-3-y1)-2-[(E)-2-phenylvinyl|pyrimidin-4-amine
L-tartrate

N N
N \
NH
T\
~
NH
0
OH
OH
OH
on™
0

Matulonis U A, et al Eur J. Cancer. 2013 January; 49(1):121-
31. doi: 10.1016/j.ejca.2012.07.020. Epub 2012 Aug. 21.
ENMD-2076, an oral inhibitor of angiogenic and prolifera-
tion kinases, has activity in recurrent, platinum resistant ova-
rian cancer.

10. AP24534 (Ponatinib) Ariad Pharmaceuticals
chemical name: Benzamide, 3-(2-imidazo[1,2-b]|pyridazin-
3-ylethynyl)-4-methyl-N-[4-[ (4-methyl-1-piperazinyl)me-
thyl]-3-(trifluoromethyl)phenyl]

z"

Chase A, et al. Haematologica. 2013 January; 98(1):103-6.
doi: 10.3324/haematol.2012.066407. Epub 2012 Aug. 8.
Ponatinib as targeted therapy for FGFR1 fusions associated
with the 8p11 myeloproliferative syndrome.

11. AXL1717 Axelar
chemical name: Furo(3',:6,7)naphtho(2,3-d)-1,3-dioxol-6

(5aH)-one, 5,8,8a,9-tetrahydro-9-hydroxy-5-(3,4,5-tri-
methoxyphenyl)-, (5R-(5-alpha,5a-alpha,8a-alpha,9-al-
pha))-

Ekman S, Acta Oncol. 2011 April; 50(3):441-7. doi: 10.3109/
0284186X.2010.499370. Epub 2010 Aug. 11. Clinical Phase
I study with an Insulin-like Growth Factor-1 receptor inhibi-
tor: experiences in patients with squamous non-small cell
lung carcinoma.

12. FP1039 (fusion protein) Five Prime, Human Genome
Sciences, Glaxo Smith Kline. FP 1039 comprises the extra-



US 9,226,960 B2

23

cellular domain of human fibroblast growth factor receptor 1c¢
(FGFR1) linked to the Fc portion of human IgG1. The mol-
ecule is designed to trap FGFR1 ligands and prevent binding
to FGF receptors. Harding et al., Preclinical efficacy of
FP-1039 (FGFR1:Fc) in endometrial carcinoma models with
activating mutations in FGFR2. 101st Annual Meeting of the
American Association for Cancer Research.: abstr. 2597, 17
Apr. 2010

13. MFGR 18778 FGFR3Mab Genentech. Qing J et al J
Clin Invest. 2009 May; 119(5):1216-29. doi: 10.1172/
JCI38017. Epub 2009 Apr. 20. Antibody-based targeting of
FGFR3 in bladder carcinoma and t(4;14)-positive multiple
myeloma in mice.

14. Aveo GP369 FGFR2 mAb. Bai A Cancer Res. 2010
Oct. 1; 70(19):7630-9. doi: 10.1158/0008-5472.CAN-10-
1489. Epub 2010 Aug. 13. GP369, an FGFR2-I1Ib-specific
antibody, exhibits potent antitumor activity against human
cancers driven by activated FGFR2 signaling.

15. FGFR1 and FGFR3 mAbs Imclone Systems. Sun H D
et alAm J Physiol Endocrinol Metab. 2007 March; 292(3):
E964-76. Epub 2006 Nov. 28. Monoclonal antibody antago-
nists of hypothalamic FGFR1 cause potent but reversible
hypophagia and weight loss in rodents and monkeys; Deevi D
S, Direnzo R, Li H, Malabunga M, Prewett M C Inhibiting
FGFR3 for enhancing the cytotoxic effects of cisplatin on
bladder cancer cells and possible mechanisms. 2007 AACR-
NCI-EORTC International Conference on Molecular Targets
and Cancer Therapeutics.: 176-177 (plus poster) abstr. B48,
22 Oct. 2007.

16. FGF2 and FGFR2 m Abs Galaxy Biotech. Wang L, etal.
Mol Cancer Ther. 2012 April; 11(4):864-72. doi: 10.1158/
1535-7163.MCT-11-0813. Epub 2012 Feb. 16. A novel
monoclonal antibody to fibroblast growth factor 2 effectively
inhibits growth ofhepatocellular carcinoma xenografts; Zhao
W M, Clin Cancer Res. 2010 Dec. 1; 16(23):5750-8. doi:
10.1158/1078-0432.CCR-10-0531. Epub 2010 Jul. 29.
Monoclonal antibodies to fibroblast growth factor receptor 2
effectively inhibit growth of gastric tumor xenografts.

17. SAR 106881, Sanofi Aventis Research program FGFR
agonists

0% ~NH
AN
\ N\
N,
o) -
NH,

H,N

OH
(6]

A name could not be generated for this structure

Guillo, Making agonists from antagonists: SAR106881, a
breakthrough in FGFRs activation and a potential treatment
to improve peripheral revascularization and reduce neuro-
pathic pain. 240th National Meeting of the American Chemi-
cal Society.: (plus oral presentation) abstr. MEDI 23, 22 Aug.
2010.
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18. INJ 42756493 FGFR antagonists Astex Therapeutics/
Janssen Research. Squires et al., Development of inhibitors of
the fibroblast growth factor receptor (FGFR) kinase using a
fragment based approach. 101st Arnual Meeting of the
American Association for Cancer Research.: abstr. 3626, 17
Apr. 2010.

The compounds or pharmacologically acceptable sales
thereof may, for example, be administered in therapeutically
effective amounts to a mammal such as a human in need of
increasing endogenous antibody production who is not in
need of treatment for a cancer. The mammal may have an
immune deficiency such as a humoral immune deficiency or
any of the immune deficiencies described herein. The mam-
mal may, for example, be geriatric. The compounds or phar-
maceutically acceptable salts thereof, may for example, be
administered in an amount effective to increase endogenous
antibody production in conjunction with a vaccination with
an immunogen (other than FGF2 or an FGF) to improve the
humoral immune response to the vaccination. The com-
pounds or pharmaceutically acceptable salts thereof, may for
example, be administered in an amount effective to increase
endogenous antibody production to a mammal, such as a
human, in need of treatment for a microbial infection or viral
infection, for example, alone or in addition to (or in conjunc-
tion with) administration of an antibiotic or antiviral agent. In
any of the methods, the mammal may be one that is not in
need of treatment for cancer. The invention also provides
corresponding first and second medical uses for each of the
methods of treatment described in this disclosure. Accord-
ingly, the invention provides the use of the agents for modu-
lating humoral immunity and for treatment of the conditions
described and also provides use of the agents for the manu-
facture of medicaments for modulating humoral immunity
and for the treatment of the conditions described herein.

Non-human mammals with which the invention may be
used include, for example, livestock animals, such as
Bovidae, for example cows and sheep, and swine, also
Equidae such as horses, canines such as companion domes-
ticated dogs and felines such as companion domesticated
cats, primates, Lagomorphs such as rabbits and Rodentia
such as rats and mice. The invention is also applicable in birds
such as foul, for example, chickens, turkeys and quail, ducks
and geese. Accordingly, the invention provides correspond-
ing embodiments and variations as described herein for mam-
mals but applied to avians, such as the aforementioned avians.
The sequences of Gallus gallus FGF2 (NCBI Reference
Sequence: NM__205433.1; SEQ ID NO:50 peptide, SEQ ID
NO:51 nucleotide), Gallus gallus FGFR1 (NCBI Reference
Sequence: NM__205510.1; SEQ ID NO:52 peptide, SEQ ID
NO:53 nucleotide), Gallus gallus FGFR2 (NCBI Reference
Sequence: NM__205319.1; SEQ ID NO:54 peptide, SEQ ID
NO:55 nucleotide), and Gallus gallus FGFR3 (NCBI Refer-
ence Sequence: NM_205509.2; SEQ ID NO:56 peptide,
SEQ ID NO:57 nucleotide) also form part of this disclosure.

While the above examples relate to FGF2 and its receptors,
the invention also provides corresponding embodiments for
each embodiment and variation described herein for a fibro-
blast growth factor and/or FGF receptor generally, and for
other specific fibroblast growth factors such as, but not lim-
ited to, FGF1 and FGF3.

Each of the patents and other publications cited in this
disclosure is incorporated by reference in its entirety.

Although the foregoing description is directed to the pre-
ferred embodiments of the invention, it is noted that other
variations and modifications will be apparent to those skilled
in the art, and may be made without departing from the spirit
or scope of the invention. Moreover, features described in
connection with one embodiment of the invention may be
used in conjunction with other embodiments, even if not
explicitly stated above.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 57
<210> SEQ ID NO 1

<211> LENGTH: 288

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 1

Met Val Gly Val Gly Gly Gly Asp Val Glu Asp Val Thr Pro Arg Pro
1 5 10 15

Gly Gly Cys Gln Ile Ser Gly Arg Gly Ala Arg Gly Cys Asn Gly Ile
20 25 30

Pro Gly Ala Ala Ala Trp Glu Ala Ala Leu Pro Arg Arg Arg Pro Arg
35 40 45

Arg His Pro Ser Val Asn Pro Arg Ser Arg Ala Ala Gly Ser Pro Arg
50 55 60

Thr Arg Gly Arg Arg Thr Glu Glu Arg Pro Ser Gly Ser Arg Leu Gly
65 70 75 80

Asp Arg Gly Arg Gly Arg Ala Leu Pro Gly Gly Arg Leu Gly Gly Arg
85 90 95

Gly Arg Gly Arg Ala Pro Glu Arg Val Gly Gly Arg Gly Arg Gly Arg
100 105 110

Gly Thr Ala Ala Pro Arg Ala Ala Pro Ala Ala Arg Gly Ser Arg Pro
115 120 125

Gly Pro Ala Gly Thr Met Ala Ala Gly Ser Ile Thr Thr Leu Pro Ala
130 135 140

Leu Pro Glu Asp Gly Gly Ser Gly Ala Phe Pro Pro Gly His Phe Lys
145 150 155 160

Asp Pro Lys Arg Leu Tyr Cys Lys Asn Gly Gly Phe Phe Leu Arg Ile
165 170 175

His Pro Asp Gly Arg Val Asp Gly Val Arg Glu Lys Ser Asp Pro His
180 185 190

Ile Lys Leu Gln Leu Gln Ala Glu Glu Arg Gly Val Val Ser Ile Lys
195 200 205

Gly Val Cys Ala Asn Arg Tyr Leu Ala Met Lys Glu Asp Gly Arg Leu
210 215 220

Leu Ala Ser Lys Cys Val Thr Asp Glu Cys Phe Phe Phe Glu Arg Leu
225 230 235 240

Glu Ser Asn Asn Tyr Asn Thr Tyr Arg Ser Arg Lys Tyr Thr Ser Trp
245 250 255

Tyr Val Ala Leu Lys Arg Thr Gly Gln Tyr Lys Leu Gly Ser Lys Thr
260 265 270

Gly Pro Gly Gln Lys Ala Ile Leu Phe Leu Pro Met Ser Ala Lys Ser

275 280 285

<210> SEQ ID NO 2

<211> LENGTH: 6774

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

cggccccaga aaacccgage gagtaggggg cggegegeag gagggaggag aactggggge 60

gegggagget ggtgggtgtg gggggtggag atgtagaaga tgtgacgceg cggeccggeyg 120
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ggtgccagat tagcggacge ggtgeccgeg gttgcaacgg gatcceggge getgcagett 180
gggaggcegge tctcecccagg cggegtecege ggagacacce atccgtgaac cccaggtecce 240
gggecgeegy ctegecgege accaggggcece ggcggacaga agagceggecg ageggctcega 300
ggctggggga ccgegggege ggecgcegege tgccgggegg gaggctgggg ggccggggec 360
ggggccgtge ccecggagegg gtceggaggee ggggecgggg ccgggggacg geggctecce 420
gegeggcetee ageggetcegg ggatccegge cgggcecccge agggaccatg gcagecggga 480
gcatcaccac gctgeccgee ttgeccgagg atggeggcag cggcegectte cegeccggee 540
acttcaagga ccccaagegg ctgtactgca aaaacggggyg cttettectyg cgcatccace 600
ccgacggeceg agttgacggg gtccgggaga agagcgaccece tcacatcaag ctacaactte 660
aagcagaaga gagaggagtt gtgtctatca aaggagtgtg tgctaaccgt tacctggcta 720
tgaaggaaga tggaagatta ctggcttcta aatgtgttac ggatgagtgt ttcttttttg 780
aacgattgga atctaataac tacaatactt accggtcaag gaaatacacc agttggtatg 840
tggcactgaa acgaactggg cagtataaac ttggatccaa aacaggacct gggcagaaag 900
ctatactttt tcttccaatg tcectgctaaga gctgatttta atggccacat ctaatctcat 960
ttcacatgaa agaagaagta tattttagaa atttgttaat gagagtaaaa gaaaataaat 1020
gtgtatagct cagtttggat aattggtcaa acaatttttt atccagtagt aaaatatgta 1080
accattgtcc cagtaaagaa aaataacaaa agttgtaaaa tgtatattct cccttttata 1140
ttgcatctge tgttacccag tgaagcttac ctagagcaat gatcttttte acgcatttgce 1200
tttattcgaa aagaggcttt taaaatgtgc atgtttagaa acaaaatttc ttcatggaaa 1260
tcatatacat tagaaaatca cagtcagatg tttaatcaat ccaaaatgtc cactatttct 1320
tatgtcattc gttagtctac atgtttctaa acatataaat gtgaatttaa tcaattcctt 1380
tcatagtttt ataattctct ggcagttcct tatgatagag tttataaaac agtcctgtgt 1440
aaactgctgg aagttcttcecc acagtcaggt caattttgtc aaacccttet ctgtacccat 1500
acagcagcag cctagcaact ctgctggtga tgggagttgt attttcagte ttcgccaggt 1560
cattgagatc catccactca catcttaagc attcttectg gcaaaaattt atggtgaatg 1620
aatatggctt taggcggcag atgatataca tatctgactt cccaaaagct ccaggatttg 1680
tgtgctgttg ccgaatactc aggacggacc tgaattctga ttttatacca gtctcttcaa 1740
aaacttctcg aaccgctgtg tcectecctacgt aaaaaaagag atgtacaaat caataataat 1800
tacactttta gaaactgtat catcaaagat tttcagttaa agtagcatta tgtaaaggct 1860
caaaacatta ccctaacaaa gtaaagtttt caatacaaat tctttgcctt gtggatatca 1920
agaaatccca aaatattttc ttaccactgt aaattcaaga agcttttgaa atgctgaata 1980
tttctttgge tgctacttgg aggcttatct acctgtacat ttttggggtce agectettttt 2040
aacttcttge tgctcecttttt cccaaaaggt aaaaatatag attgaaaagt taaaacattt 2100
tgcatggctg cagttccttt gtttcttgag ataagattcc aaagaactta gattcatttce 2160
ttcaacaccg aaatgctgga ggtgtttgat cagttttcaa gaaacttgga atataaataa 2220
ttttataatt caacaaaggt tttcacattt tataaggttg atttttcaat taaatgcaaa 2280
tttgtgtggce aggattttta ttgccattaa catatttttg tggctgcttt ttctacacat 2340
ccagatggtc cctctaactg ggctttectcet aattttgtga tgttctgtca ttgtctecca 2400
aagtatttag gagaagccct ttaaaaagct gccttcectet accactttge tggaaagcett 2460
cacaattgtc acagacaaag atttttgttc caatactcgt tttgcctcta tttttettgt 2520
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ttgtcaaata gtaaatgata tttgcccttg cagtaattct actggtgaaa aacatgcaaa 2580
gaagaggaag tcacagaaac atgtctcaat tcccatgtge tgtgactgta gactgtctta 2640
ccatagactg tcttacccat cccctggata tgctcecttgtt ttttcececctet aatagctatg 2700
gaaagatgca tagaaagagt ataatgtttt aaaacataag gcattcgtct gccattttte 2760
aattacatgc tgacttccct tacaattgag atttgcccat aggttaaaca tggttagaaa 2820
caactgaaag cataaaagaa aaatctaggc cgggtgcagt ggctcatgcc tatattccct 2880
gcactttggyg aggccaaagce aggaggatcg cttgagecca ggagttcaag accaacctgg 2940
tgaaaccccg tectctacaaa aaaacacaaa aaatagccag gcatggtggce gtgtacatgt 3000
ggtctcagat acttgggagg ctgaggtggg agggttgatc acttgaggct gagaggtcaa 3060
ggttgcagtyg agccataatc gtgccactgce agtccagcct aggcaacaga gtgagacttt 3120
gtctcaaaaa aagagaaatt ttccttaata agaaaagtaa tttttactct gatgtgcaat 3180
acatttgtta ttaaatttat tatttaagat ggtagcacta gtcttaaatt gtataaaata 3240
tceccctaaca tgtttaaatg tecattttta ttcattatge tttgaaaaat aattatgggg 3300
aaatacatgt ttgttattaa atttattatt aaagatagta gcactagtct taaatttgat 3360
ataacatctc ctaacttgtt taaatgtcca tttttattct ttatgtttga aaataaatta 3420
tggggatcct atttagctcect tagtaccact aatcaaaagt tcggcatgta gctcatgatce 3480
tatgctgttt ctatgtcgtyg gaagcaccgg atgggggtag tgagcaaatc tgccctgcetce 3540
agcagtcacc atagcagctg actgaaaatc agcactgcect gagtagtttt gatcagttta 3600
acttgaatca ctaactgact gaaaattgaa tgggcaaata agtgcttttg tctccagagt 3660
atgcgggaga cccttccacce tcaagatgga tatttcttec ccaaggattt caagatgaat 3720
tgaaattttt aatcaagata gtgtgcttta ttctgttgta ttttttatta ttttaatata 3780
ctgtaagcca aactgaaata acatttgctg ttttataggt ttgaagaaca taggaaaaac 3840
taagaggttt tgtttttatt tttgctgatg aagagatatg tttaaatatg ttgtattgtt 3900
ttgtttagtt acaggacaat aatgaaatgg agtttatatt tgttatttct attttgttat 3960
atttaataat agaattagat tgaaataaaa tataatggga aataatctgc agaatgtggg 4020
ttttecetggt gttteccctet gactctagtg cactgatgat ctctgataag getcagectgce 4080
tttatagttc tctggctaat gcagcagata ctcttcecctge cagtggtaat acgatttttt 4140
aagaaggcag tttgtcaatt ttaatcttgt ggataccttt atactcttag ggtattattt 4200
tatacaaaag ccttgaggat tgcattctat tttctatatg accctcttga tatttaaaaa 4260
acactatgga taacaattct tcatttacct agtattatga aagaatgaag gagttcaaac 4320
aaatgtgttt cccagttaac tagggtttac tgtttgagcc aatataaatg tttaactgtt 4380
tgtgatggca gtattcctaa agtacattgc atgttttect aaatacagag tttaaataat 4440
ttcagtaatt cttagatgat tcagcttcat cattaagaat atcttttgtt ttatgttgag 4500
ttagaaatgc cttcatatag acatagtctt tcagacctct actgtcagtt ttcatttcta 4560
gctgecttteca gggttttatg aattttcagg caaagcttta atttatacta agcttaggaa 4620
gtatggctaa tgccaacggc agtttttttc ttcttaattc cacatgactg aggcatatat 4680
gatctctggg taggtgagtt gttgtgacaa ccacaagcac tttttttttt tttaaagaaa 4740
aaaaggtagt gaatttttaa tcatctggac tttaagaagg attctggagt atacttaggc 4800
ctgaaattat atatatttgg cttggaaatg tgtttttcectt caattacatc tacaagtaag 4860
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tacagctgaa attcagagga cccataagag ttcacatgaa aaaaatcaat ttatttgaaa 4920
aggcaagatg caggagagag gaagccttgc aaacctgcag actgcttttt gcccaatata 4980
gattgggtaa ggctgcaaaa cataagctta attagctcac atgctctgcet ctcacgtgge 5040
accagtggat agtgtgagag aattaggctg tagaacaaat ggccttctet ttcagcattce 5100
acaccactac aaaatcatct tttatatcaa cagaagaata agcataaact aagcaaaagg 5160
tcaataagta cctgaaacca agattggcta gagatatatc ttaatgcaat ccattttctg 5220
atggattgtt acgagttggc tatataatgt atgtatggta ttttgatttg tgtaaaagtt 5280
ttaaaaatca agctttaagt acatggacat ttttaaataa aatatttaaa gacaatttag 5340
aaaattgcct taatatcatt gttggctaaa tagaataggg gacatgcata ttaaggaaaa 5400
ggtcatggag aaataatatt ggtatcaaac aaatacattg atttgtcatg atacacattg 5460
aatttgatcc aatagtttaa ggaataggta ggaaaatttg gtttctattt ttcgatttcce 5520
tgtaaatcag tgacataaat aattcttagc ttattttata tttccttgte ttaaatactg 5580
agctcagtaa gttgtgttag gggattattt ctcagttgag actttcttat atgacatttt 5640
actatgtttt gacttcctga ctattaaaaa taaatagtag atacaatttt cataaagtga 5700
agaattatat aatcactgct ttataactga ctttattata tttatttcaa agttcattta 5760
aaggctacta ttcatcctcect gtgatggaat ggtcaggaat ttgttttcte atagtttaat 5820
tccaacaaca atattagtcg tatccaaaat aacctttaat gctaaacttt actgatgtat 5880
atccaaagct tctcattttce agacagatta atccagaagc agtcataaac agaagaatag 5940
gtggtatgtt cctaatgata ttatttctac taatggaata aactgtaata ttagaaatta 6000
tgctgctaat tatatcagct ctgaggtaat ttctgaaatg ttcagactca gtcggaacaa 6060
attggaaaat ttaaattttt attcttagct ataaagcaag aaagtaaaca cattaatttc 6120
ctcaacattt ttaagccaat taaaaatata aaagatacac accaatatct tcttcaggct 6180
ctgacaggcce tcctggaaac ttccacatat ttttcaactg cagtataaag tcagaaaata 6240
aagttaacat aactttcact aacacacaca tatgtagatt tcacaaaatc cacctataat 6300
tggtcaaagt ggttgagaat atatttttta gtaattgcat gcaaaatttt tctagcttcc 6360
atcctttete cectegtttet tetttttttg ggggagetgg taactgatga aatcttttcece 6420
caccttttect cttcaggaaa tataagtggt tttgtttggt taacgtgata cattctgtat 6480
gaatgaaaca ttggagggaa acatctactg aatttctgta atttaaaata ttttgctgcet 6540
agttaactat gaacagatag aagaatctta cagatgctgc tataaataag tagaaaatat 6600
aaatttcatc actaaaatat gctattttaa aatctatttc ctatattgta tttctaatca 6660
gatgtattac tcttattatt tctattgtat gtgttaatga ttttatgtaa aaatgtaatt 6720
gcttttcatg agtagtatga ataaaattga ttagtttgtg ttttcettgtce tcecce 6774

<210> SEQ ID NO 3
<211> LENGTH: 733

<212> TYPE:

PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 3

Met Trp Ser Trp Lys Cys Leu Leu Phe Trp Ala Val Leu Val Thr Ala

1

5

10

15

Thr Leu Cys Thr Ala Arg Pro Ser Pro Thr Leu Pro Glu Gln Asp Ala

20

25

30

Leu Pro Ser Ser Glu Asp Asp Asp Asp Asp Asp Asp Ser Ser Ser Glu
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Glu

Tyr

65

Ala

Pro

Arg

Asp

Asn

145

Arg

Thr

Asp

Ser

Ala

225

Asn

Ser

Leu

Ile

305

Ser

Gln

Leu

Ala

Pro

385

Gly

Asn

Glu

Ile

Lys

50

Trp

Ala

Thr

Ile

Ser

130

Glu

Ser

Val

Pro

Lys

210

Gly

Val

Ile

Glu

Ile

290

Ile

Gln

Val

Leu

Gly

370

Arg

Gln

Arg

Lys

Gly
450

35

Glu

Thr

Lys

Leu

Gly

115

Val

Tyr

Pro

Ala

Gln

195

Ile

Val

Ser

Gly

Glu

275

Tyr

Val

Met

Thr

Val

355

Val

Asp

Val

Val

Asp
435

Lys

Thr

Ser

Thr

Arg

100

Gly

Val

Gly

His

Leu

180

Pro

Gly

Asn

Phe

Leu

260

Arg

Cys

Tyr

Ala

Val

340

Arg

Ser

Arg

Val

Thr
420

Leu

His

Asp

Pro

Val

85

Trp

Tyr

Pro

Ser

Arg

165

Gly

His

Pro

Thr

Glu

245

Ser

Pro

Thr

Lys

Val

325

Ser

Pro

Glu

Leu

Leu
405
Lys

Ser

Lys

Asn

Glu

70

Lys

Leu

Lys

Ser

Ile

150

Pro

Ser

Ile

Asp

Thr

230

Asp

His

Ala

Gly

Met

310

His

Ala

Ser

Tyr

Val

390

Ala

Val

Asp

Asn

Thr

55

Lys

Phe

Lys

Val

Asp

135

Asn

Ile

Asn

Gln

Asn

215

Asp

Ala

His

Val

Ala

295

Lys

Lys

Asp

Arg

Glu

375

Leu

Glu

Ala

Leu

Ile
455

40

Lys

Met

Lys

Asn

Arg

120

Lys

His

Leu

Val

Trp

200

Leu

Lys

Gly

Ser

Met

280

Phe

Ser

Leu

Ser

Leu

360

Leu

Gly

Ala

Val

Ile
440

Ile

Pro

Glu

Cys

Gly

105

Tyr

Gly

Thr

Gln

Glu

185

Leu

Pro

Glu

Glu

Ala

265

Thr

Leu

Gly

Ala

Ser

345

Ser

Pro

Lys

Ile

Lys
425

Ser

Asn

Asn

Lys

Pro

90

Lys

Ala

Asn

Tyr

Ala

170

Phe

Lys

Tyr

Met

Tyr

250

Trp

Ser

Ile

Thr

Lys

330

Ala

Ser

Glu

Pro

Gly
410
Met

Glu

Leu

Arg

Lys

75

Ser

Glu

Thr

Tyr

Gln

155

Gly

Met

His

Val

Glu

235

Thr

Leu

Pro

Ser

Lys

315

Ser

Ser

Ser

Asp

Leu

395

Leu

Leu

Met

Leu

Met

60

Leu

Ser

Phe

Trp

Thr

140

Leu

Leu

Cys

Ile

Gln

220

Val

Cys

Thr

Leu

Cys

300

Lys

Ile

Met

Gly

Pro

380

Gly

Asp

Lys

Glu

Gly
460

45

Pro

His

Gly

Lys

Ser

125

Cys

Asp

Pro

Lys

Glu

205

Ile

Leu

Leu

Val

Tyr

285

Met

Ser

Pro

Asn

Thr

365

Arg

Glu

Lys

Ser

Met
445

Ala

Val

Ala

Thr

Pro

110

Ile

Ile

Val

Ala

Val

190

Val

Leu

His

Ala

Leu

270

Leu

Val

Asp

Leu

Ser

350

Pro

Trp

Gly

Asp

Asp

430

Met

Cys

Ala

Val

Pro

95

Asp

Ile

Val

Val

Asn

175

Tyr

Asn

Lys

Leu

Gly

255

Glu

Glu

Gly

Phe

Arg

335

Gly

Met

Glu

Cys

Lys

415

Ala

Lys

Thr

Pro

Pro

80

Asn

His

Met

Glu

Glu

160

Lys

Ser

Gly

Thr

Arg

240

Asn

Ala

Ile

Ser

His

320

Arg

Val

Leu

Leu

Phe

400

Pro

Thr

Met

Gln
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Asp

465

Arg

Asn

Ser

Lys

Asp

545

Trp

Asp

Gly

Lys

625

Tyr

Thr

Ser

Pro

Ser
705

Gly

Glu

Pro

Cys

Cys

530

Asn

Ile

Met

Val

Ser

610

Glu

Met

Phe

Asn

Ser

690

Val

Pro

Pro

Tyr

Ser

Ala

515

Ile

Val

Asp

Ala

Trp

595

Pro

Gly

Met

Lys

Gln

675

Phe

Phe

Ala

Leu Tyr Val Ile Val
470

Leu Gln Ala Arg Arg

485

His Asn Pro Glu Glu

500

Tyr Gln Val Ala Arg

520

His Arg Asp Leu Ala

535

Met Lys Ile Ala Asp
550

Tyr Tyr Lys Lys Thr

565

Pro Glu Ala Leu Phe

580

Ser Phe Gly Val Leu

600

Tyr Pro Gly Val Pro

615

His Arg Met Asp Lys
630

Met Arg Asp Cys Trp

645

Gln Leu Val Glu Asp

660

Glu Tyr Leu Asp Leu

680

Pro Asp Thr Arg Ser

695

Ser His Glu Pro Leu
710

Gln Leu Ala Asn Gly

725

<210> SEQ ID NO 4
<211> LENGTH: 3365
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 4

gcaccgagceg

ccgaacagag

caagccacgg

aggaggatcg

aactgcagaa

gccacactet

tcggaggatg

aaaccaaacc

ttgcatgcag

aaccccacac

ccgecgggayg

c¢cegygygggey

cggactctee

agctcactgt

ctgggatgtg

gcaccgctag

atgatgatga

gtatgccegt

tgceggetge

tgcgectggtt

tcgagegecyg

gcgggecegga

c¢gaggcggaa

ggagtatcca

gagctggaag

geegtecccy

tgatgactcc

agctccatat

caagacagtg

gaaaaatggce

Glu

Pro

Gln

505

Gly

Ala

Phe

Thr

Asp

585

Leu

Val

Pro

His

Leu

665

Ser

Ser

Pro

Gly

Tyr

Pro

490

Leu

Met

Arg

Gly

Asn

570

Arg

Trp

Glu

Ser

Ala

650

Asp

Met

Thr

Glu

Leu
730

Ala

475

Gly

Ser

Glu

Asn

Leu

555

Gly

Ile

Glu

Glu

Asn

635

Val

Arg

Pro

Cys

Glu

715

Lys

gecgeggage

geeggggacy

cctecacgec

tggagatgtg

tgcctectet

accttgectyg

tcttcagagyg

tggacatcce

aagttcaaat

aaagaattca

Ser Lys Gly

Leu Glu Tyr

Ser Lys Asp
510

Tyr Leu Ala
525

Val Leu Val
540

Ala Arg Asp

Arg Leu Pro

Tyr Thr His
590

Ile Phe Thr
605

Leu Phe Lys
620

Cys Thr Asn

Pro Ser Gln

Ile Val Ala
670

Leu Asp Gln
685

Ser Ser Gly
700

Pro Cys Leu

Arg Arg

tcttgegace
cgggcacacyg
gagcgagggt
gagccttgte
tctgggetgt
aacaagatgc
agaaagaaac
cagaaaagat
geccttecag

aacctgacca

Asn Leu
480

Cys Tyr
495

Leu Val

Ser Lys

Thr Glu

Ile His
560

Val Lys
575

Gln Ser

Leu Gly

Leu Leu

Glu Leu
640

Arg Pro
655

Leu Thr

Tyr Ser

Glu Asp

Pro Arg
720

cecgecaggac
ccegetegea
cagtttgaaa
accaacctet
getggtcaca
tctecectee
agataacacc
ggaaaagaaa
tgggacccca

cagaattgga

60

120

180

240

300

360

420

480

540

600
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ggctacaagyg tccgttatge cacctggage atcataatgg actctgtggt gecctctgac 660
aagggcaact acacctgcat tgtggagaat gagtacggca gcatcaacca cacataccag 720
ctggatgteg tggageggtce ccctcaccgg cecatcctge aagcagggtt gceccgecaac 780
aaaacagtgg ccctgggtag caacgtggag ttcatgtgta aggtgtacag tgacccgcag 840
ccgcacatcee agtggctaaa gcacatcgag gtgaatggga gcaagattgg cccagacaac 900
ctgccttatyg tccagatcectt gaagactget ggagttaata ccaccgacaa agagatggag 960
gtgcttcact taagaaatgt ctecctttgag gacgcagggg agtatacgtg cttggcgggt 1020
aactctatcg gactctcecca tcactcectgca tggttgaccg ttcectggaage cctggaagag 1080
aggccggcag tgatgaccte geccctgtac ctggagatca tcatctattg cacaggggcece 1140
ttecctecatet cctgcatggt ggggteggte atcgtctaca agatgaagag tggtaccaag 1200
aagagtgact tccacagcca gatggctgtg cacaagctgg ccaagagcat ccctctgegce 1260
agacaggtaa cagtgtctgc tgactccagt gcatccatga actctggggt tettcetggtt 1320
cggccatcac ggctcectecte cagtgggact cccatgctag caggggtcte tgagtatgag 1380
cttcececgaag accctegetyg ggagcetgect cgggacagac tggtcttagg caaacccctg 1440
ggagagggct gctttgggca ggtggtgttg gcagaggcta tcgggctgga caaggacaaa 1500
cccaaccgtyg tgaccaaagt ggctgtgaag atgttgaagt cggacgcaac agagaaagac 1560
ttgtcagacc tgatctcaga aatggagatg atgaagatga tcgggaagca taagaatatc 1620
atcaacctgce tgggggcctg cacgcaggat ggtcccttgt atgtcatcgt ggagtatgcece 1680
tccaagggca acctgeggga gtacctgecag geccggagge ccccaggget ggaatactge 1740
tacaacccca gccacaaccce agaggagcag ctetecteca aggacctggt gtcectgegee 1800
taccaggtgg cccgaggcat ggagtatctg gcctccaaga agtgcataca ccgagacctg 1860
gcagccagga atgtcctggt gacagaggac aatgtgatga agatagcaga ctttggectce 1920
gcacgggaca ttcaccacat cgactactat aaaaagacaa ccaacggccg actgectgtg 1980
aagtggatgg cacccgaggc attatttgac cggatctaca cccaccagag tgatgtgtgg 2040
tctttegggg tgctectgtyg ggagatctte actetgggeg gectcecccata cececggtgtg 2100
cctgtggagg aacttttcaa gcectgctgaag gagggtcacce gcatggacaa gcccagtaac 2160
tgcaccaacg agctgtacat gatgatgcgg gactgctgge atgcagtgcce ctcacagaga 2220
cccaccttca agcagctggt ggaagacctg gaccgcatcg tggcecttgac ctccaaccag 2280
gagtacctgg acctgtccat gccecctggac cagtactcece ccagetttcece cgacacccegg 2340
agctctacgt gectcectcagg ggaggattce gtcecttctete atgagecget geccgaggag 2400
ceetgectge cccgacacce agecccagett gecaatggeg gactcaaacyg ccgctgactg 2460
ccacccacac gcccteccca gactccacceg tcagetgtaa cectcaccca cageccectge 2520
tgggcccace acctgtcegt cectgtecce tttectgetg gecaggagceg getgectace 2580
aggggcecttce ctgtgtggec tgccttcacce ccactcaget cacctcectceece tecacctect 2640
ctccacctge tggtgagagg tggcaaagag gcagatcttt gectgccagece acttcatccce 2700
ctecccagatyg ttggaccaac acccctecct gecaccagge actgectgga gggcagggag 2760
tgggagccaa tgaacaggca tgcaagtgag agcttcctga getttcectect gteggtttgg 2820
tctgttttge cttcacccat aagcccectceg cactcectggtg gecaggtgcect tgtecctcagg 2880
gctacagcag tagggaggtc agtgcttegt gectcgattg aaggtgacct ctgccccaga 2940
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40

taggtggtgc

gtaccagagg

gecccaaact

tatatattta

getectggty

aaaacgtttt

tatgttctaa

aaaaa

<210>
<211>
<212>
<213>

<400>

cagtggctta ttaattccga

atggtgaggc gaaggccagg

gggggctetyg tatatageta

catgtctttt taaaagggtc

getgggagge atcagttget

taaaaaggtc atatattttt

acctatttte agtttaggtce

PRT

SEQUENCE :

Met Val Ser Trp

1

Thr

Leu

Lys
65

Pro

Ala

Ser

Ser

145

Lys

Phe

Lys

Asp

225

Asn

Ile

Asp

Gln

Leu

Glu

Tyr

50

Asp

Asn

Thr

Asp

Ser

130

Glu

Met

Arg

Asn

Arg

210

Lys

His

Leu

Val

Trp

Ser

Pro

35

Val

Ala

Asn

Pro

Ser

115

Gly

Asn

Glu

Cys

Gly

195

Asn

Gly

Thr

Gln

Glu
275

Ile

Leu

20

Glu

Ala

Ala

Arg

Arg

100

Glu

Asp

Ser

Lys

Pro

180

Lys

Gln

Asn

Tyr

Ala
260

Phe

Lys

SEQ ID NO 5
LENGTH:
TYPE :
ORGANISM:

821

Homo sapiens

5

Gly

Ala

Glu

Ala

Val

Thr

85

Asp

Thr

Asp

Asn

Arg

165

Ala

Glu

His

Tyr

His

245

Gly

Val

His

Arg Phe Ile

Arg Pro Ser

Pro Pro Thr
40

Pro Gly Glu
55

Ile Ser Trp

Val Leu Ile

Ser Gly Leu

Trp Tyr Phe
120

Glu Asp Asp
135

Asn Lys Arg
150

Leu His Ala

Gly Gly Asn

Phe Lys Gln
200

Trp Ser Leu
215

Thr Cys Val
230

Leu Asp Val

Leu Pro Ala

Cys Lys Val

280

Val Glu Lys

tactagtttg

ttgggggcag

tgaagaaaac

gttaccagag

atatattaaa

tgctactttt

cctcaataaa

Cys

Phe

25

Lys

Ser

Thr

Gly

Tyr

105

Met

Thr

Ala

Val

Pro

185

Glu

Ile

Val

Val

Asn
265

Tyr

Asn

Leu

10

Ser

Tyr

Leu

Lys

Glu

90

Ala

Val

Asp

Pro

Pro

170

Met

His

Met

Glu

Glu
250
Ala

Ser

Gly

Val

Leu

Gln

Glu

Asp

Tyr

Cys

Asn

Gly

Tyr

155

Ala

Pro

Arg

Glu

Asn

235

Arg

Ser

Asp

Ser

ctttgctgac caaatgectyg

tgttgtggee

acaaagtgta

atttacccat

aacaaaaaag

getgttttat

aattgctget

Val

Val

Ile

Val

60

Gly

Leu

Thr

Val

Ala

140

Trp

Ala

Thr

Ile

Ser

220

Glu

Ser

Thr

Ala

Lys

Val

Glu

Ser

45

Arg

Val

Gln

Ala

Thr

125

Glu

Thr

Asn

Met

Gly

205

Val

Tyr

Pro

Val

Gln
285

Tyr

Thr

Asp

30

Gln

Cys

His

Ile

Ser

110

Asp

Asp

Asn

Thr

Arg

190

Gly

Val

Gly

His

Val
270

Pro

Gly

ctggggececa

taaatctgag

cgggtaagat
aaaaaaaagg
ttttttaaat

gcttcaaaaa

Met Ala

15

Thr Thr

Pro Glu

Leu Leu

Leu Gly

Lys Gly

95

Arg Thr

Ala Ile

Phe Val

Thr Glu

160

Val Lys
175

Trp Leu

Tyr Lys

Pro Ser

Ser Ile
240

Arg Pro
255
Gly Gly

His Ile

Pro Asp

3000

3060

3120

3180

3240

3300

3360

3365
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42

Gly
305
Asp

Ala

Ile

385

Lys

Lys

Glu

Thr

Glu

465

Leu

Met

Thr

Ser

Lys

545

Tyr

Arg

Gln

Arg

625

Lys

Tyr

Glu

Phe

Pro
705

290

Leu

Lys

Gly

Ser

Thr

370

Phe

Asn

Leu

Ser

Arg

450

Tyr

Thr

Ala

Val

Asp

530

Asn

Val

Ala

Pro

Leu

610

Asp

Ile

Lys

Ala

Gly
690

Gly

Pro

Glu

Glu

Ala

355

Ala

Leu

Thr

Thr

Ser

435

Leu

Glu

Leu

Glu

Ala

515

Leu

Ile

Ile

Arg

Glu

595

Ala

Leu

Ala

Lys

Leu
675

Val

Ile

Tyr

Ile

Tyr

340

Trp

Ser

Ile

Thr

Lys

420

Ser

Ser

Leu

Gly

Ala

500

Val

Val

Ile

Val

Arg

580

Glu

Arg

Ala

Asp

Thr
660
Phe

Leu

Pro

Leu

Glu

325

Thr

Leu

Pro

Ala

Lys

405

Arg

Ser

Ser

Pro

Lys

485

Val

Lys

Ser

Asn

Glu

565

Pro

Gln

Gly

Ala

Phe

645

Thr

Asp

Met

Val

Lys

310

Val

Cys

Thr

Asp

Cys

390

Lys

Ile

Met

Thr

Glu

470

Pro

Gly

Met

Glu

Leu

550

Tyr

Pro

Met

Met

Arg

630

Gly

Asn

Arg

Trp

Glu
710

295

Val

Leu

Leu

Val

Tyr

375

Met

Pro

Pro

Asn

Ala

455

Asp

Leu

Ile

Leu

Met

535

Leu

Ala

Gly

Thr

Glu

615

Asn

Leu

Gly

Val

Glu
695

Glu

Leu

Tyr

Ala

Leu

360

Leu

Val

Asp

Leu

Ser

440

Asp

Pro

Gly

Asp

Lys

520

Glu

Gly

Ser

Met

Phe

600

Tyr

Val

Ala

Arg

Tyr

680

Ile

Leu

Lys

Ile

Gly

345

Pro

Glu

Val

Phe

Arg

425

Asn

Thr

Lys

Glu

Lys

505

Asp

Met

Ala

Lys

Glu

585

Lys

Leu

Leu

Arg

Leu
665
Thr

Phe

Phe

Ala

Arg

330

Asn

Ala

Ile

Thr

Ser

410

Arg

Thr

Pro

Trp

Gly

490

Asp

Asp

Met

Cys

Gly

570

Tyr

Asp

Ala

Val

Asp

650

Pro

His

Thr

Lys

Ala

315

Asn

Ser

Pro

Ala

Val

395

Ser

Gln

Pro

Met

Glu

475

Cys

Lys

Ala

Lys

Thr

555

Asn

Ser

Leu

Ser

Thr

635

Ile

Val

Gln

Leu

Leu
715

300

Gly

Val

Ile

Gly

Ile

380

Ile

Gln

Val

Leu

Leu

460

Phe

Phe

Pro

Thr

Met

540

Gln

Leu

Tyr

Val

Gln

620

Glu

Asn

Lys

Ser

Gly
700

Leu

Val

Thr

Gly

Arg

365

Tyr

Leu

Pro

Thr

Val

445

Ala

Pro

Gly

Lys

Glu

525

Ile

Asp

Arg

Asp

Ser

605

Lys

Asn

Asn

Trp

Asp

685

Gly

Lys

Asn

Phe

Ile

350

Glu

Cys

Cys

Ala

Val

430

Arg

Gly

Arg

Gln

Glu

510

Lys

Gly

Gly

Glu

Ile

590

Cys

Cys

Asn

Ile

Met
670
Val

Ser

Glu

Thr

Glu

335

Ser

Lys

Ile

Arg

Val

415

Ser

Ile

Val

Asp

Val

495

Ala

Asp

Lys

Pro

Tyr

575

Asn

Thr

Ile

Val

Asp

655

Ala

Trp

Pro

Gly

Thr

320

Asp

Phe

Glu

Gly

Met

400

His

Ala

Thr

Ser

Lys

480

Val

Val

Leu

His

Leu

560

Leu

Arg

Tyr

His

Met

640

Tyr

Pro

Ser

Tyr

His
720
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Arg

Arg

Leu

Tyr

Asp

785

Asp

Gly

Met

Asp

Val

Leu

770

Thr

Pro

Ser

Asp

Cys

Glu

755

Asp

Arg

Met

Val

Lys Pro Ala Asn Cys

725

Trp His Ala Val Pro

740

Asp Leu Asp Arg Ile

760

Leu Ser Gln Pro Leu

775

Ser Ser Cys Ser Ser
790

Pro Tyr Glu Pro Cys

805

Lys Thr
820

<210> SEQ ID NO 6
<211> LENGTH: 4654
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 6

ggeggegget

dgcgagggag

cectggecegy

cceegaggec

tggaggcaac

CgnggCgtC

dgcgecggcey

ggctegtege

gagcegttgee

gcaggctgaa

cgtccacatg

gtegttteat

tcagtttagt

ctcaaccaga

aagatgcege

cagtgcttat

atgcttgtac

cagatgccat

gtgagaacag

ggctccatge

caatgccaac

gaggctacaa

acaagggaaa

acctggatgt

atgcctecac

dgaggagagce

c¢gegegegge

cgeggegact

gecagcttgee

gccaagecty

atgccegege

aagacccaag

tttcteccatce

attcaagtga

ggcattgege

gagatatgga

ctgectggte

tgaggatacc

agtgtacgtg

cgtgatcagt

tggggagtac

tgccagtagyg

ctcatcegga

taacaacaag

tgtgcectgeyg

catgeggtgg

ggtacgaaac

ttatacctgt

tgtggagcga

agtggtcgga

geggtggaga

cgccacaaag

getetecggy

tgcgegetet

agtcctttet

tccteegeag

gaccactett

ccgacccacyg

ctgcagcage

gtagtccatg

agaggaccgg

gtggtcacca

acattagagc

getgegecag

tggactaagg

ttgcagataa

actgtagaca

gatgatgagg

agagcaccat

gccaacactyg

ctgaaaaacyg

cagcactgga

gtagtggaga

tcgecteace

ggagacgtag

Thr Asn Glu
730

Ser Gln Arg
745

Leu Thr Leu

Glu Gln Tyr

Gly Asp Asp

795

Leu Pro Gln
810

gecgageggg
ctegggegec
ctggeggggg
gageccttege
tectetegtt
cctggggtac
ctgegtttygyg
cggggcegegy
agcggcageg
ccegtagagyg
ggattggtac
tggcaacctt
cagaagagcc
gggagtcget
atggggtgca
agggcgccac
gtgaaacttyg
atgacaccga
actggaccaa
tcaagttteg
ggaaggagtt
gectcattat
atgaatacgg
ggcccatect

agtttgtetyg

Leu Tyr Met
Pro Thr Phe
750

Thr Thr Asn
765

Ser Pro Ser
780

Ser Val Phe

Tyr Pro His

c€gggceggcegy
geggggetge
ceggecgega
aactcgcgag
ccccaaatee
gegtgaagece
agttgctece
ggacaacaca
ccteggttec
aagtgtgcag
cgtaaccatg
gtcectggece
accaaccaaa
agaggtgege
cttggggece
gectagagac
gtacttcatg
tggtgcggaa
cacagaaaag
ctgeccagece
taagcaggag
ggaaagtgtg
gtccatcaat
ccaagccgga

caaggtttac

Met Met
735

Lys Gln

Glu Glu

Tyr Pro

Ser Pro

800

Ile Asn
815

gtgcggageg
atgcggegta
geceeggggyg
caaagtttgg
gagggcagcce
cgggaggett
cgcaaccecg
ggtcgeggag
tgagcccace
atgggattaa
gtcagetggg
cggeectect
taccaaatct
tgcctgttga
aacaatagga
tceggectet
gtgaatgtca
gattttgtca

atggaaaagc

ggggggaacc
catcgcattyg
gtcecatetg
cacacgtacc
ctgccggeaa

agtgatgcce

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500
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-continued
agccecacat ccagtggatc aagcacgtgg aaaagaacgg cagtaaatac gggcccgacg 1560
ggctgcecta cctcaaggtt ctcaaggccg ccggtgttaa caccacggac aaagagattg 1620
aggttctcta tattcggaat gtaacttttg aggacgctgg ggaatatacg tgcttggegg 1680
gtaattctat tgggatatcc tttcactctg catggttgac agttctgecca gcgectggaa 1740
gagaaaagga gattacagct tccccagact acctggagat agccatttac tgcatagggg 1800
tcttecttaat cgcectgtatg gtggtaacag tcatcctgtg ccgaatgaag aacacgacca 1860
agaagccaga cttcagcagce cagccggetg tgcacaaget gaccaaacgt atcccectge 1920
ggagacaggt aacagtttcg gctgagtcca gctcectceccat gaactccaac acceccgetgg 1980
tgaggataac aacacgcctce tettcaacgg cagacacccce catgctggca ggggtcectecg 2040
agtatgaact tccagaggac ccaaaatggg agtttccaag agataagctg acactgggca 2100
agccectggg agaaggttge tttgggcaag tggtcatgge ggaagcagtg ggaattgaca 2160
aagacaagcce caaggaggcg gtcaccgtgg cegtgaagat gttgaaagat gatgccacag 2220
agaaagacct ttctgatctg gtgtcagaga tggagatgat gaagatgatt gggaaacaca 2280
agaatatcat aaatcttctt ggagcctgca cacaggatgg gectctctat gtcatagttg 2340
agtatgccte taaaggcaac ctccgagaat acctccgage ceggaggeca cccgggatgg 2400
agtactccta tgacattaac cgtgttecctg aggagcagat gaccttcaag gacttggtgt 2460
catgcaccta ccagctggcec agaggcatgg agtacttgge ttcccaaaaa tgtattcatce 2520
gagatttagc agccagaaat gttttggtaa cagaaaacaa tgtgatgaaa atagcagact 2580
ttggactcge cagagatatc aacaatatag actattacaa aaagaccacc aatgggcggce 2640
ttccagtcaa gtggatggcect ccagaagcce tgtttgatag agtatacact catcagagtg 2700
atgtctggtce cttcecggggtyg ttaatgtggg agatcttcac tttagggggce tcgccctacce 2760
cagggattcc cgtggaggaa ctttttaagce tgctgaagga aggacacaga atggataagc 2820
cagccaactg caccaacgaa ctgtacatga tgatgaggga ctgttggcat gcagtgccct 2880
cccagagacc aacgttcaag cagttggtag aagacttgga tcgaattctce actctcacaa 2940
ccaatgagga atacttggac ctcagccaac ctctcgaaca gtattcacct agttaccctg 3000
acacaagaag ttcttgttcect tcaggagatg attctgtttt ttctccagac cccatgectt 3060
acgaaccatg ccttectcag tatccacaca taaacggcag tgttaaaaca tgaatgactg 3120
tgtctgectyg tccccaaaca ggacagcact gggaacctag ctacactgag cagggagacce 3180
atgcctecca gagettgttg tetccacttg tatatatgga tcagaggagt aaataattgg 3240
aaaagtaatc agcatatgtg taaagattta tacagttgaa aacttgtaat cttccccagg 3300
aggagaagaa ggtttctgga gcagtggact gccacaagcc accatgtaac ccctctcacce 3360
tgccgtgegt actggctgtyg gaccagtagg actcaaggtg gacgtgcgtt ctgecttect 3420
tgttaatttt gtaataattg gagaagattt atgtcagcac acacttacag agcacaaatg 3480
cagtatatag gtgctggatg tatgtaaata tattcaaatt atgtataaat atatattata 3540
tatttacaag gagttatttt ttgtattgat tttaaatgga tgtcccaatg cacctagaaa 3600
attggtcectct ctttttttaa tagctatttg ctaaatgctg ttcttacaca taatttctta 3660
attttcaccg agcagaggtyg gaaaaatact tttgctttca gggaaaatgg tataacgtta 3720
atttattaat aaattggtaa tatacaaaac aattaatcat ttatagtttt ttttgtaatt 3780
taagtggcat ttctatgcag gcagcacagc agactagtta atctattgct tggacttaac 3840
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tagttatcag
aagttttgat
atgccccata
tcattacgte
taaaagatgc
gettetetet
ttctetteag
ggatcttcaa
ggatacgtce
gatccagect
ttgtgttttyg
ttacactgat
tatactgaca
cgcaacttat
<210> SEQ I

<211> LENGT.
<212> TYPE:

atcctttgaa
ttatttgtgt
ttaaaagaac
aacgcaacgt
cttaatccat
ggcagctgge
tgaattttga
gtcecatcat
atctttttaa
catacctaca
ctttggaaac
cttatgtgtt
ataaaaatgt
ttttttaata
D NO 7

H: 806
PRT

aagagaatat

ttaaatgctg

tcattcatag

ctaactggac

tccttgagga

cttetgette

taatggctte

agaaaattga

gggattgett

tcagacaaaa

acccactcac

acaaaattgg

ttctacagat

aaaaaaaaaa

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 7

Met Gly Ala
1

Val Ala Gly
Gly Arg Ala
35

Leu Val Phe
50

Gly Gly Gly

Leu Val Pro

Leu Asn Ala

Leu Thr Gln
115

Pro Ser Ser
130

Gly Val Asp
145

Lys Lys Leu

Pro Ala Ala

Arg Glu Phe

195

Gln Gln Trp
210

Asn Tyr Thr

Pro Ala Cys Ala Leu

5

Ala Ser Ser Glu Ser

20

Ala Glu Val Pro Gly

40

Gly Ser Gly Asp Ala

55

Pro Met Gly Pro Thr

Ser Glu Arg Val Leu

85

Ser His Glu Asp Ser

100

Arg Val Leu Cys His

120

Gly Asp Asp Glu Asp

135

Thr Gly Ala Pro Tyr
150

Leu Ala Val Pro Ala

165

Gly Asn Pro Thr Pro

180

Arg Gly Glu His Arg

200

Ser Leu Val Met Glu

215

Cys Val Val Glu Asn

ttacaatata

ctgtcagacyg

gaaggtgttt

ttcccaagat

cagaccttag

tgagttgcac

cagactcttt

aacacagagt

tcatctaatt

tatcgeegtt

tttgcaatag

agaaagtatt

attaatgtta

aaaa

Ala

Leu

25

Pro

Val

Val

Val

Gly

105

Phe

Gly

Trp

Ala

Ser
185
Ile

Ser

Lys

Leu

10

Gly

Glu

Glu

Trp

Gly

90

Ala

Ser

Glu

Thr

Asn

170

Ile

Gly

Val

Phe

Cys

Thr

Pro

Leu

Val

75

Pro

Tyr

Val

Asp

Arg

155

Thr

Ser

Gly

Val

Gly

tgactaattt
attgttctta
cattttggtyg
aaatggtacc
ttgaaatgat
attaatcaga
ggcgttggag
tgttctgety
ctggcaggac
gttecttety
ccgtgcaaga
taataaaacc

acaagacaaa

Val Ala Val
Glu Gln Arg
30

Gly Gln Gln
45

Ser Cys Pro
60

Lys Asp Gly

Gln Arg Leu

Ser Cys Arg
110

Arg Val Thr
125

Glu Ala Glu
140

Pro Glu Arg

Val Arg Phe

Trp Leu Lys
190

Ile Lys Leu
205

Pro Ser Asp
220

Ser Ile Arg

ggggaaaatg

gacctectaa
tgcaacccty
agcgtectet
agcagaatgt
ttagcctgta
acgcctgtta
atagttttgg
ctcaccaaaa
tactaaagta
tgaatgcaga
tgttaatttt

ataaatgtca

Ala Ile

Val Val

Glu Gln

Pro Pro

Thr Gly

Gln Val

95

Gln Arg

Asp Ala

Asp Thr

Met Asp

160
Arg Cys

175

Asn Gly

Arg His

Arg Gly

Gln Thr

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4654
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50

225

Tyr

Ala

Phe

Lys

Tyr

305

Leu

Tyr

Trp

Ala

Leu

385

Pro

Phe

Ser

Pro

Trp

465

Gly

Asp

Asp

Met

Cys

545

Gly

Tyr

Asp

Ala

625

Asp

Thr

Gly

His

His

290

Val

Glu

Thr

Leu

Gly

370

Phe

Pro

Pro

Asn

Thr

450

Glu

Cys

Arg

Ala

Lys

530

Thr

Asn

Ser

Leu

Ser
610

Thr

Val

Leu

Leu

Cys

275

Val

Thr

Val

Cys

Val

355

Ser

Ile

Lys

Leu

Thr

435

Leu

Leu

Phe

Ala

Thr

515

Met

Gln

Leu

Phe

Val

595

Gln

Glu

His

Asp

Pro

260

Lys

Glu

Val

Leu

Leu

340

Val

Val

Leu

Lys

Lys

420

Pro

Ala

Ser

Gly

Ala

500

Asp

Ile

Gly

Arg

Asp

580

Ser

Lys

Asp

Asn

Val

245

Ala

Val

Val

Leu

Ser

325

Ala

Leu

Tyr

Val

Gly

405

Arg

Leu

Asn

Arg

Gln

485

Lys

Lys

Gly

Gly

Glu

565

Thr

Cys

Cys

Asn

Leu
645

230

Leu

Asn

Tyr

Asn

Lys

310

Leu

Gly

Pro

Ala

Val

390

Leu

Gln

Val

Val

Ala

470

Val

Pro

Asp

Lys

Pro

550

Phe

Cys

Ala

Ile

Val
630

Asp

Glu

Gln

Ser

Gly

295

Thr

His

Asn

Ala

Gly

375

Ala

Gly

Val

Arg

Ser

455

Arg

Val

Val

Leu

His

535

Leu

Leu

Lys

Tyr

His

615

Met

Tyr

Arg

Thr

Asp

280

Ser

Ala

Asn

Ser

Glu

360

Ile

Ala

Ser

Ser

Ile

440

Glu

Leu

Met

Thr

Ser

520

Lys

Tyr

Arg

Pro

Gln

600

Arg

Lys

Tyr

Ser

Ala

265

Ala

Lys

Gly

Val

Ile

345

Glu

Leu

Val

Pro

Leu

425

Ala

Leu

Thr

Ala

Val

505

Asp

Asn

Val

Ala

Pro

585

Val

Asp

Ile

Lys

Pro

250

Val

Gln

Val

Ala

Thr

330

Gly

Glu

Ser

Thr

Thr

410

Glu

Arg

Glu

Leu

Glu

490

Ala

Leu

Ile

Leu

Arg

570

Glu

Ala

Leu

Ala

Lys
650

235

His

Leu

Pro

Gly

Asn

315

Phe

Phe

Leu

Tyr

Leu

395

Val

Ser

Leu

Leu

Gly

475

Ala

Val

Val

Ile

Val

555

Arg

Glu

Arg

Ala

Asp
635

Thr

Arg

Gly

His

Pro

300

Thr

Glu

Ser

Val

Gly

380

Cys

His

Asn

Ser

Pro

460

Lys

Ile

Lys

Ser

Asn

540

Glu

Pro

Gln

Gly

Ala
620

Phe

Thr

Pro

Ser

Ile

285

Asp

Thr

Asp

His

Glu

365

Val

Arg

Lys

Ala

Ser

445

Ala

Pro

Gly

Met

Glu

525

Leu

Tyr

Pro

Leu

Met
605
Arg

Gly

Asn

Ile

Asp

270

Gln

Gly

Asp

Ala

His

350

Ala

Gly

Leu

Ile

Ser

430

Gly

Asp

Leu

Ile

Leu

510

Met

Leu

Ala

Gly

Thr

590

Glu

Asn

Leu

Gly

Leu

255

Val

Trp

Thr

Lys

Gly

335

Ser

Asp

Phe

Arg

Ser

415

Met

Glu

Pro

Gly

Asp

495

Lys

Glu

Gly

Ala

Leu

575

Phe

Tyr

Val

Ala

Arg
655

240

Gln

Glu

Leu

Pro

Glu

320

Glu

Ala

Glu

Phe

Ser

400

Arg

Ser

Gly

Lys

Glu

480

Lys

Asp

Met

Ala

Lys

560

Asp

Lys

Leu

Leu

Arg
640

Leu
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Pro

Thr

Lys

705

Gln

Thr

Gln

Asp
785

Val

Gln

Leu

690

Leu

Asp

Arg

Val

Tyr

770

Asp

Lys

Ser

675

Gly

Leu

Leu

Pro

Thr

755

Ser

Ser

Trp

660

Asp

Gly

Lys

Tyr

Thr

740

Ser

Pro

Val

Met

Val

Ser

Glu

Met

725

Phe

Thr

Gly

Phe

Ala

Trp

Pro

Gly

710

Ile

Lys

Asp

Gly

Ala
790

Pro

Ser

Tyr

695

His

Met

Gln

Glu

Gln

775

His

Glu

Phe

680

Pro

Arg

Arg

Leu

Tyr

760

Asp

Asp

Ser Gly Gly

Ser Arg Thr

805

<210> SEQ ID NO 8
<211> LENGTH: 4304

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 8

gtcgcgggca

cegecggecyg

cgegegtage

cggtgecage

ggccececgece

catcgtggec

ggcagaagtce

tgctgtggag

caaggatggce

ggtgctgaat

gegegtactyg

agacggggag

gcecgagegy

ctgeecagec

c¢cgeggcegag

ggaaagcgtg

cagcatcegyg

gcaggegggy

caaggtgtac

cagcaaggtyg

getggegecy
gagggacggg
gageccgggcet
geegggeegt
ccegecatgyg
ggcgectect
cegggeccag
ctgagetgte
acagggctgg
gecteccacy
tgccacttca
gacgaggcetg
atggacaaga
getggcaace

caccgcattyg

gtgccectegy

cagacgtaca

ctgeceggeca

agtgacgcac

ggcccggacg

cgeggtectyg

gegggagetyg

ceggegeteg

dgggggeage

gegecectge

cggagtectt

agcccggeca

cececegecagy

tgccctegga

aggactcegg

gtgtgegggt

aggacacagg

agctgetgge

ccactccecte

gaggcatcaa

accgcggcaa

cgctggacgt

accagacggc

agccccacat

gcacacccta

Ala Leu Phe
665

Gly Val Leu

Gly Ile Pro

Met Asp Lys

715

Glu Cys Trp
730

Val Glu Asp
745

Leu Asp Leu

Thr Pro Ser

Leu Leu Pro
795

ctectgecggt
ggcecgegga
ccagtetece
atgccegege
ctgegeecte
ggggacggag
gcaggagcag
gggtggtece
gegtgtecty
ggcctacage
gacagacgct
tgtggacaca
cgtgceggec
catctectygyg
getgeggeat
ctacacctge
getggagege
ggtgctggge
ccagtggete

cgttaccgtyg

Asp Arg Val
670

Tyr Thr

Leu Trp Glu Ile Phe

685

Val Glu Glu Leu Phe

700

Pro Ala Asn Cys Thr

His Ala Ala
Leu Asp Arg
750

Ser Ala Pro
765

Ser Ser Ser
780

Pro Ala Pro

cgcacggacyg
cagcgagecg
gageggegece
gegetgectyg
gegetetgeg
cagcgegteg
ttggtetteg
atggggcceca
gtggggcccece
tgcecggcage
ccatcctegy
ggggccectt
gccaacacceg
ctgaagaacyg
cagcagtgga
gtecgtggaga
tcceegeace
agcgacgtgg
aagcacgtgg

ctcaagacgg

720

Pro Ser
735

Val Leu

Phe Glu

Ser Gly

Pro Ser
800

caccggcegygy
gagegggage
cgectecege
aggacgccge
tggcegtgge
tggggcgage
geagcegggga
ctgtetgggt
agcggcetgea
ggctcacgca
gagatgacga
actggacacyg
tcecgettecey
gcagggagtt
gectggteat
acaagtttgg
ggcccatect

agttccactyg

aggtgaatgg

cgggcgctaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200
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caccaccgac aaggagctag aggttctcte cttgcacaac gtcacctttg aggacgccgg 1260
ggagtacacc tgcctggcgg gcaattctat tgggttttet catcactctg cgtggctggt 1320
ggtgctgeca gecgaggagg agcetggtgga ggctgacgag gegggcagtg tgtatgcagg 1380
catcctcage tacggggtgg gcettcttect gttcatcectg gtggtggcgg ctgtgacgcet 1440
ctgcegectyg cgcageccce ccaagaaagg cctgggcetece cccaccgtge acaagatcte 1500
ccgctteceg ctcaagcgac aggtgtccct ggagtccaac gecgtccatga gctccaacac 1560
accactggtg cgcatcgcaa ggctgtecte aggggagggce cccacgctgg ccaatgtcete 1620
cgagectegag ctgectgecg accccaaatg ggagetgtet cgggeccgge tgaccctggg 1680
caagccectt ggggagggct gcettcecggcca ggtggtcatg geggaggcca tceggcattga 1740
caaggaccgg gccgecaage ctgtcaccgt agecgtgaag atgctgaaag acgatgccac 1800
tgacaaggac ctgtcggacc tggtgtctga gatggagatg atgaagatga tcgggaaaca 1860
caaaaacatc atcaacctgc tgggcgecctg cacgcagggce gggcccctgt acgtgetggt 1920
ggagtacgceyg gccaagggta acctgeggga gtttetgegg gegeggegge ceccgggect 1980
ggactactcce ttcgacacct gcaagccgcece cgaggagcag ctcaccttca aggacctggt 2040
gtcetgtgee taccaggtgg cccggggcat ggagtacttg gectcecccaga agtgcatceca 2100
cagggacctg gctgeccgca atgtgetggt gaccgaggac aacgtgatga agatcgcaga 2160
cttegggetyg gecegggacyg tgcacaacct cgactactac aagaagacaa ccaacggccg 2220
gctgecegtyg aagtggatgg cgcctgagge cttgtttgac cgagtctaca ctcaccagag 2280
tgacgtcetgg tectttgggg tectgctcectg ggagatctte acgcectggggg getccccgta 2340
ccecggeate cctgtggagg agetcttcaa getgcetgaag gagggccace gcatggacaa 2400
geeegecaac tgcacacacg acctgtacat gatcatgegg gagtgctgge atgecgegece 2460
ctcccagagg cccaccttceca agcagcetggt ggaggacctg gaccgtgtcece ttaccgtgac 2520
gtccaccgac gagtacctgg acctgtegge gectttcecgag cagtactceccce cgggtggceca 2580
ggacaccecece agctccagcet cctcagggga cgactccgtg tttgcccacg acctgctgece 2640
ceceggeccca cccagecagtyg ggggctegeg gacgtgaagg gcecactggte cccaacaatg 2700
tgaggggtcce ctagcagccc accctgctge tggtgcacag ccactccceg gcatgagact 2760
cagtgcagat ggagagacag ctacacagag ctttggtctg tgtgtgtgtg tgtgcgtgtg 2820
tgtgtgtgtg tgtgcacatc cgcgtgtgce tgtgtgegtg cgcatcttge cteccaggtgce 2880
agaggtaccc tgggtgtccce cgectgctgtg caacggtcetce ctgactggtg ctgcagcacce 2940
gaggggccett tgttcectgggg ggacccagtg cagaatgtaa gtgggcccac ccggtgggac 3000
cceegtgggg cagggagetyg ggcccgacat ggetcceggece tetgectttyg caccacggga 3060
catcacaggg tgggectegg ccccteccac acccaaaget gagectgcag ggaageccca 3120
catgtccage accttgtgec tggggtgtta gtggcaccge ctccccacct ccaggcttte 3180
ccacttceccca cectgcecect cagagactga aattacgggt acctgaagat gggagccttt 3240
accttttatg caaaaggttt attccggaaa ctagtgtaca tttctataaa tagatgctgt 3300
gtatatggta tatatacata tatatatata acatatatgg aagaggaaaa ggctggtaca 3360
acggaggcct gcgaccctgg gggcacagga ggcaggcatyg gecectgggeyg gggegtgggyg 3420
gggegtggayg ggaggcccca gggggtcectca cccatgcaag cagaggacca gggectttte 3480
tggcaccgca gttttgtttt aaaactggac ctgtatattt gtaaagctat ttatgggccce 3540
ctggcactct tgttcccaca ccccaacact tccagcattt agctggccac atggcggaga 3600
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gttttaattt ttaacttatt gacaaccgag aaggtttatc ccgccgatag agggacggcc 3660
aagaatgtac gtccagcctg ccccggagct ggaggatccce ctccaagcct aaaaggttgt 3720
taatagttgg aggtgattcc agtgaagata ttttatttcc tttgtceccttt ttcaggagaa 3780
ttagatttct ataggatttt tcectttaggag atttattttt tggacttcaa agcaagctgg 3840
tattttcata caaattcttc taattgctgt gtgtcccagg cagggagacg gtttccaggg 3900
aggggcceggce cctgtgtgca ggttceccgatg ttattagatg ttacaagttt atatatatct 3960
atatatataa tttattgagt ttttacaaga tgtatttgtt gtagacttaa cacttcttac 4020
gcaatgctte tagagtttta tagcctggac tgctaccttt caaagcttgg agggaagcecyg 4080
tgaattcagt tggttcgttc tgtactgtta ctgggccctg agtctgggca gcetgtcectt 4140
gcttgectge agggccatgg ctcagggtgg tectcettettg gggcccagtg catggtggece 4200
agaggtgtca cccaaaccgg caggtgcgat tttgttaacc cagcgacgaa ctttccgaaa 4260
aataaagaca cctggttgct aacctggaaa aaaaaaaaaa aaaa 4304

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 9
H: 762
PRT

ISM: Homo sapiens

<400> SEQUENCE: 9

Met Arg Leu
1

Pro Pro Val
Cys Leu Ala
35

Leu Gly Gln
50

His Trp Tyr
65

Gly Trp Arg

Gly Arg Tyr

Leu Thr Leu

115

Asp Pro Lys
130

Gln Ala Pro
145

Ala Val Pro

Asn Pro Thr

Gly Gly Asn

195

Leu Val Met
210

Leu Val Glu
225

Val Leu Glu

Leu Leu Ala Leu Leu

Leu Ser Leu Glu Ala

20

Pro Ser Leu Glu Gln

40

Pro Val Arg Leu Cys

55

Lys Glu Gly Ser Arg

70

Gly Arg Leu Glu Ile

Leu Cys Leu Ala Arg

100

Ile Thr Gly Asp Ser

120

Ser His Arg Asp Leu

135

Tyr Trp Thr His Pro
150

Ala Gly Asn Thr Val

165

Pro Thr Ile Arg Trp

180

Arg Ile Gly Gly Ile

200

Glu Ser Val Val Pro

215

Asn Ala Val Gly Ser
230

Arg Ser Pro His Arg

Gly

Ser

25

Gln

Cys

Leu

Ala

Gly

105

Ser

Ser

Gln

Lys

Leu

185

Arg

Ser

Ile

Pro

Val

10

Glu

Glu

Gly

Ala

Ser

90

Ser

Thr

Asn

Arg

Phe

170

Lys

Leu

Asp

Arg

Ile

Leu

Glu

Gln

Arg

Pro

75

Phe

Met

Ser

Arg

Met

155

Arg

Asp

Arg

Arg

Tyr

235

Leu

Leu Ser Val
Val Glu Leu
30

Glu Leu Thr
45

Ala Glu Arg
60

Ala Gly Arg

Leu Pro Glu

Ile Val Leu
110

Ser Asn Asp
125

His Ser Tyr
140

Glu Lys Lys

Cys Pro Ala

Gly Gln Ala
190

His Gln His
205

Gly Thr Tyr
220

Asn Tyr Leu

Gln Ala Gly

Pro Gly

15

Glu Pro

Val Ala

Gly Gly

Val Arg

80

Asp Ala

Gln Asn

Asp Glu

Pro Gln

Leu His

160

Ala Gly
175

Phe His

Trp Ser

Thr Cys

Leu Asp

240

Leu Pro
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Ala

Ile

Leu

305

Arg

Asn

Gly

Gly

Ser

385

Ser

Asp

Leu

Met

Leu

465

Met

Leu

Ala

Gly

Ser

545

Gln

Asn

Leu

Gly

625

Glu

Glu

Asn

Tyr

Asn

290

Lys

Asn

Ser

Thr

Arg

370

Gly

Gly

Pro

Gly

Asp

450

Lys

Glu

Gly

Ala

Pro

530

Phe

Tyr

Val

Ala

Arg
610
Tyr

Ile

Leu

Thr

Ser

275

Gly

Thr

Val

Ile

Gly

355

Thr

Lys

Pro

Leu

Glu

435

Pro

Asp

Val

Val

Lys

515

Asp

Pro

Leu

Leu

Arg

595

Leu

Thr

Phe

Phe

Thr

260

Asp

Ser

Ala

Ser

Gly

340

Arg

Lys

Ser

Ala

Trp

420

Gly

Ala

Asn

Met

Cys

500

Gly

Leu

Val

Glu

Val

580

Gly

Pro

His

Thr

Ser
660

245

Ala

Ala

Ser

Asp

Ala

325

Leu

Ile

Ser

Ser

Leu

405

Glu

Cys

Arg

Ala

Lys

485

Thr

Asn

Ser

Leu

Ser

565

Thr

Val

Val

Gln

Leu
645

Leu

Val

Gln

Phe

Ile

310

Glu

Ser

Pro

Pro

Ser

390

Leu

Phe

Phe

Pro

Ser

470

Leu

Gln

Leu

Pro

Val

550

Arg

Glu

His

Lys

Ser
630

Gly

Leu

Val

Pro

Gly

295

Asn

Asp

Tyr

His

Thr

375

Ser

Ala

Pro

Gly

Asp

455

Asp

Ile

Glu

Arg

Asp

535

Ser

Lys

Asp

His

Trp

615

Asp

Gly

Arg

Gly

His

280

Ala

Ser

Ala

Gln

Leu

360

Leu

Leu

Gly

Arg

Gln

440

Gln

Lys

Gly

Gly

Glu

520

Gly

Cys

Cys

Asn

Ile

600

Met

Val

Ser

Glu

Ser

265

Ile

Asp

Ser

Gly

Ser

345

Thr

Gln

Val

Leu

Asp

425

Val

Ala

Asp

Arg

Pro

505

Phe

Pro

Ala

Ile

Val

585

Asp

Ala

Trp

Pro

Gly
665

250

Asp

Gln

Gly

Glu

Glu

330

Ala

Cys

Phe

Arg

Val

410

Arg

Val

Ser

Leu

His

490

Leu

Leu

Arg

Tyr

His

570

Met

Tyr

Pro

Ser

Tyr
650

His

Val

Trp

Phe

Val

315

Tyr

Trp

Asp

Ser

Gly

395

Ser

Leu

Arg

Thr

Ala

475

Lys

Tyr

Arg

Ser

Gln

555

Arg

Lys

Tyr

Glu

Phe
635

Pro

Arg

Glu

Leu

Pro

300

Glu

Thr

Leu

Ser

Leu

380

Leu

Val

Ala

Val

460

Asp

Asn

Val

Ala

Ser

540

Val

Asp

Ile

Lys

Ala
620
Gly

Gly

Met

Leu

Lys

285

Tyr

Val

Cys

Thr

Leu

365

Glu

Arg

Asp

Leu

Glu

445

Ala

Leu

Ile

Ile

Arg

525

Glu

Ala

Leu

Ala

Lys

605

Leu

Ile

Ile

Asp

Leu

270

His

Val

Leu

Leu

Val

350

Thr

Ser

Leu

Leu

Gly

430

Ala

Val

Val

Ile

Val

510

Arg

Gly

Arg

Ala

Asp

590

Thr

Phe

Leu

Pro

Arg
670

255

Cys

Ile

Gln

Tyr

Ala

335

Leu

Pro

Gly

Ser

Pro

415

Lys

Phe

Lys

Ser

Asn

495

Glu

Pro

Pro

Gly

Ala

575

Phe

Ser

Asp

Leu

Val
655

Pro

Lys

Val

Val

Leu

320

Gly

Pro

Ala

Ser

Ser

400

Leu

Pro

Gly

Met

Glu

480

Leu

Cys

Pro

Leu

Met

560

Arg

Gly

Asn

Arg

Trp

640

Glu

Pro
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His Cys Pro
675

Ala Pro Ser
690

Lys Val Leu
705

Phe Gly Pro

Ser Ser Asp

Ser Phe Pro
755

Pro

Gln

Leu

Tyr

Ser

740

Phe

Glu

Arg

Ala

Ser

725

Val

Gly

<210> SEQ ID NO 10

<211> LENGT.
<212> TYPE:

H:
DNA

2418

Leu Tyr Gly
680

Pro Thr Phe
695

Val Ser Glu
710

Pro Ser Gly

Phe Ser His

Ser Gly Val
760

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

agtccagett

ggggtcctgc

gagcttgage

cttgggcage

gagggcagtc

gecagettee

gtcetgcaga

gaccccaagt

tggacacacc

aagttceget

caggeettte

ctegtgatgg

gctgtgggca

cccatectge

ctgetgtgea

atcaacggca

gacatcaata

ggcgagtaca

acggtgetge

ggcagaacca

agctcatcece

ctegtgagte

cttgggaage

atggaccctyg

gectcetgaca

cgacacaaga

10

gggtcectga gagetgtgag

tgagtgtgce tgggectceca

cctgectgge teccagectyg

ctgtgcggct gtgctgtggg

gectggcace tgetggecegt

tacctgagga tgctggecge

atctcacctt gattacaggt

cccataggga cctcetegaat

cccagegcat ggagaagaaa

gtcecagetge aggcaacccee

atggggggaa ccgcattgga

agagcgtggt geccteggac

gcatcegtta taactacctyg

aggccggget cccggecaac

aggtgtacag cgatgcccag

gecagettegyg agecgacggt

gctcagaggt ggaggtectyg

cctgectege aggcaattee

caggtactgyg gcgcatccee

agtcteccac tttgcagtte

tggtacgagyg cgtgcgtete

tagatctacce tctecgaccca

ccctaggega gggetgettt

cceggectga ccaagecage

aggacctgge cgacctggte

acatcatcaa cctgcttggt

Leu Met Arg

Lys Gln Leu

Glu Tyr Leu

715

Gly Asp Ala
730

Asp Pro Leu
745

Gln Thr

aaggagatgc
gtcettgtece
gagcagcaag
cgggetgage
gtacgggget
tacctetgee
gactcctega
aggcacagtt
ctgcatgcag
acgcccacca
ggcattcgge
cgcggeacat
ctagatgtge
accacagcecg
ccccacatee
ttcecectatg
tacctgcgga
atcggectet
cacctcacat
tccctggagt
tcctecageyg

ctatgggagt

ggccaggtag
actgtggeeg
tcggagatgg

gtctgcaccee

Glu Cys Trp
685

Val Glu Ala
700

Asp Leu Arg

Ser Ser Thr

Pro Leu Gly
750

ggctgetget
tggaggecte
agcaggagct
gtggtggeca
ggaggggecg
tggcacgagg
cctecageaa
acccccagea
tacctgceggy
tcegetgget
tgcgccatca
acacctgect
tggagcggte
tggtgggcag
agtggctgaa
tgcaagtect
acgtgtcage
cctaccagte
gtgacagcct
caggctecte
geceegectt
tcceceggga
tacgtgcaga
tcaagatgcet
aggtgatgaa

aggaagggcc

His Ala

Leu Asp

Leu Thr

720

Cys Ser
735

Ser Ser

ggcectgttyg
tgaggaagtg
gacagtagcce
ctggtacaag
cctagagatt
ctccatgatce
cgatgatgag
agcaccctac
gaacaccgte
taaggatgga
gcactggagt
ggtagagaac
ccegecacegyg
cgacgtggag
gcacatcgte
aaagactgca
cgaggacgca
tgcctggete
gactccagca
cggcaagtca

getegecgge

caggctggtg

ggcetttgge

caaagacaac

getgategge

cctgtacgty

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560
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atcgtggagt gcgecgecaa gggaaacctyg cgggagttee tgegggcecceyg gcegeccccca 1620
ggeeccgace tcagecccga cggtectegg agcagtgagg ggccgcetcete ctteccagte 1680
ctggtctect gegectacca ggtggcccga ggcatgcagt atctggagtce ccggaagtgt 1740
atccaccggg acctggctge ccgcaatgtg ctggtgactg aggacaatgt gatgaagatt 1800
gctgactttyg ggctggeccg cggcegtecac cacattgact actataagaa aaccagcaac 1860
ggcecgectge ctgtgaagtg gatggcgeccce gaggccttgt ttgaccgggt gtacacacac 1920
cagagtgacg tgtggtcttt tgggatcctg ctatgggaga tcttcaccct cgggggctcece 1980
ccgtatectg gecatcceggt ggaggagcetg ttetegetge tgcgggaggg acatcggatg 2040
gaccgaccee cacactgcce cccagagetg tacgggetga tgcegtgagtg ctggcacgea 2100
gcgececteee agaggcctac cttcaagcag ctggtggagg cgctggacaa ggtecctgetg 2160
gcecgtetetg aggagtacct cgacctcecge ctgacctteg gaccctattce ccectetggt 2220
ggggacgcca gcagcacctg ctectceccage gattctgtet tcagccacga cccectgeca 2280
ttgggatcca gectcecttece cttegggtcet ggggtgcaga catgagcaag gctcaaggct 2340
gtgcaggcac ataggctggt ggccttggge cttggggctce agccacagcec tgacacagtg 2400
ctcgaccttg atagcatg 2418
<210> SEQ ID NO 11
<211> LENGTH: 155
<212> TYPE: PRT
<213> ORGANISM: Bos taurus
<400> SEQUENCE: 11
Met Ala Ala Gly Ser Ile Thr Thr Leu Pro Ala Leu Pro Glu Asp Gly
1 5 10 15
Gly Ser Gly Ala Phe Pro Pro Gly His Phe Lys Asp Pro Lys Arg Leu
20 25 30
Tyr Cys Lys Asn Gly Gly Phe Phe Leu Arg Ile His Pro Asp Gly Arg
35 40 45
Val Asp Gly Val Arg Glu Lys Ser Asp Pro His Ile Lys Leu Gln Leu
50 55 60
Gln Ala Glu Glu Arg Gly Val Val Ser Ile Lys Gly Val Cys Ala Asn
65 70 75 80
Arg Tyr Leu Ala Met Lys Glu Asp Gly Arg Leu Leu Ala Ser Lys Cys
85 90 95
Val Thr Asp Glu Cys Phe Phe Phe Glu Arg Leu Glu Ser Asn Asn Tyr
100 105 110
Asn Thr Tyr Arg Ser Arg Lys Tyr Ser Ser Trp Tyr Val Ala Leu Lys
115 120 125
Arg Thr Gly Gln Tyr Lys Leu Gly Pro Lys Thr Gly Pro Gly Gln Lys
130 135 140
Ala Ile Leu Phe Leu Pro Met Ser Ala Lys Ser
145 150 155
<210> SEQ ID NO 12
<211> LENGTH: 6601
<212> TYPE: DNA
<213> ORGANISM: Bos taurus
<400> SEQUENCE: 12
cecggggecge gecgeggage gegtceggagg ccggggecgg ggcgeggegg cteccegege 60
ggcteccaggyg geteggggac cccgecaggg ccttggtggg gecatggecg cegggageat 120
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caccacgcetg ccagecectge cggaggacgg cggcagegge gcetttecege cgggecactt 180
caaggaccce aagcggetgt actgcaagaa cgggggcette ttectgegea tccaccccga 240
cggccgagty gacggggtcece gcgagaagag cgacccacac atcaaactac aacttcaage 300
agaagagaga ggggttgtgt ctatcaaagg agtgtgtgca aaccgttacc ttgctatgaa 360
agaagatgga agattactag cttctaaatg tgttacagac gagtgtttct tttttgaacg 420
attggagtct aataactaca atacttaccg gtcaaggaaa tactccagtt ggtatgtgge 480
actgaaacga actgggcagt ataaacttgg acccaaaaca ggacctgggce agaaagctat 540
actttttett ccaatgtctg ctaagagctg atcttaatgg cagcatctga tcetcatttta 600
catgaagagg tatatttcag aaatgtgtta atgaaaaaag aaaaatgtgt acagtgagct 660
gectcagtttyg ggtaactgtt cagataaccg tttatctaag agtaaaatat ttaaccattg 720
ccttagtttt tttttaaaga aaaaacacaa taacagcaaa aattcctgga aaatgtatac 780
atttccactt tttatacagc atttcctttt atccagtgaa acttacttaa agctacaatc 840
tttcatacag ttgcttcatt tgaagaggct tttaaaatgt gtacaaacaa gttttcttca 900
tggaaattat agacattaga aaattaaagt catatttagt tattaaccca aatgtccact 960
acttcctata atatggcaca cattaatcta catgtacaac ttacttaaac atgtacaact 1020
tacttaaaca ttttaaaaac atgtaaatat gaatttaatc cattcctgtc atagttttgt 1080
aattgtctgg cagtttcttg tgatagagtt tatagaacaa gcctgtgtaa actgctggca 1140
gttcttceccat ggtcagatca attttgtcaa acccttcttt gtacccatac agcagcagcece 1200
ttgcaactct gecttgttatg ggagtcegtat ttttagtett gactagatcg ctgagattca 1260
tccactcaca ctttaagcat tcacgctggce aaaaatttat ggtgaatgaa tatggcttta 1320
agcggcagat aatatacata tctgacttce caaaagctcecce tggatgggtg tgctgttgece 1380
gaatactcag gagggatctg aattcggatt ttataccagt ctcttcaaaa acttctcgaa 1440
ctgctgtatc tcctacataa aagaaaatgt acaaatcaat aacgattata cttttagaaa 1500
tttaatcaaa gattttcaga taaggaagca ttattatgta aagattcaaa aggtaaaaat 1560
ttaccctaag aaaagaaagc tttccctgta aactctgtece tcectggacatce ctgaaaaaac 1620
aaagtatttt cttaccactg tatagctaag aagcttttga aataatattt ctttggcttce 1680
tacttgcaag cttacccatc tatatatatg tattttggga gtcacatatt tttaaattct 1740
tcetgettta tttcecccaaaa gttaatattce ctgtatattt tttcattatt atcttgttcece 1800
tgattatcca ttaaaactgc ctaaactgat aaacatttga agtaagaaaa agtgatccat 1860
tcttetttac aaaagtctgt agagctgcag aatatataga actaggaaat gattcaaatc 1920
atccctggte tectectggga ctgtcaggcee tctgaagtca taggtcggat ttcecgttataa 1980
ccattttgtt atgctcttcect agttattctg tcagtggaat cccaccatgg taatttcectgg 2040
cattttettt gtttcttgcet gtttcaaaga acttggattc attcttctaa caccaaaatg 2100
ctacagtcat cagaagttta aaaaaaaact tgcaatttac agaattttat aatattacca 2160
ggcttttcac attttataaa gttgattttt aaataatatg caaatttcta ggacaggatt 2220
tttattgcca ttaacttatt tttgtggctg ctectttctaa atatccagat gaacctecta 2280
cctgggattt ctgtaatttt ctgatgctgt cattgtctcecce caaagtgttt atgaaaagcce 2340
ctaaaaaagc tgccttccett gtcectatttte tgggaagttt cacaattgcc acaagtatag 2400
atttttgttt aaatatcttt taatgccttc attttcttgt ttgtcaggtt gtaaactgta 2460
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tttggcttect cagtagtcct gctagtgagg aataggcaag gaagagcaag taaacaagaa 2520
atgttgcagt gttttttcta ataacagctc tggaaataag cacaggaaga gtagtgtgta 2580
aaatatgaca tctgtctacc atatttgaat tctgtgtgaa cgaacttttt aattgagatt 2640
tgctaaagat caaatcaaca tggttagaaa ttatattttt aaactgaaaa tatagaaaaa 2700
tatatgttaa gaaaaggaaa acttggctta agaaaaataa tttttgttgt attaaaaaac 2760
ttgtattaag tttgttacag attgtggcac tagtcttaaa ttttacatgt catttgctga 2820
tctgacttaa aaattgttca aatgtttaaa aagttcttta aacattttaa aatgaccatg 2880
gggatcttgt ttagctctta ataacactag tcaagagttt aacatttagt tcctgtgtcet 2940
agcctgettg tatgttatag aagcacagga tggggctggt gagtgaatct gecaggctta 3000
gccatcacca cagcagctga ttcaaaatca gcactgcctg gatagtttga tccatttaac 3060
ttgaatcatg atgtcattaa ctagattaaa aattaaatgg gcaaataagt gcttttagat 3120
ctagaggaac caacccctte tatattaaaa ttgaaatctc ttctccaagg attttatgat 3180
gaattaaaaa ttttaattta ggtaaagtgc gttatttgct ggtattattt taaatgtact 3240
gtaagtaaac tgaataacgg ttttatagat ttgaagaata taggaaaacc aagagggttt 3300
tgtttttatt tttgctggtt gaaagatgtt taaaaacatc atagtgtttt atttagttaa 3360
aggacagtac tgaaatggag tttatatttg ttacttctat tttgtaatat ttaataacag 3420
gattaggttyg aaataaaata ataggaaaaa ctgtgcagaa tgtggatttt cctggtgtct 3480
cceectecact ctggtacact gatgagectct gagcagaccce cactgecttta cagacctttg 3540
gctatacagg gagttctctt cctgttagtg ctaatgagat tttcccccce ccagaaaggce 3600
agcttcetgtt tttaacctta tctatagata ggcttatcegg agaaggcaat ggcaccccac 3660
tccagaactce ttgcctggaa aatcccatgg atggaggagce ctggtgggcet gcagtccatg 3720
gggtcgctaa gagttggaca cgactgagcg acttcacttt cacttttcac tttcatgcat 3780
tggagaagga aatggcaacc cactccggtg ttecttgectg gagaatccgg gggacgaggg 3840
agcctggtga getgectgtet atggggtcge agagtcggac atgactgaag tgacttagca 3900
gcagcataga tacctttttg tactctgectt catttaccta atacttatca aagaatgaag 3960
gattccaaac aaatgagctt cttattttaa ctagtattta ctgcttaaca gccagtatga 4020
acatttgcac atttatgatg gcggcagtcce tattacatac tttcctaaaa acagagttta 4080
aagaaaataa ataattcctg gttgatttgg cttcatcatt aagagtaatc tattactata 4140
ctgttacaaa acagaaatgt actctacata gacatggtct ttcagatctc tatgtctcett 4200
atcatttcta gectgctttca gagttttate acttctgagg caatgcttca gtttttecta 4260
ctcctaggca atatggtaaa tgccagttge tgctttttte ttaattccat gtggcetggag 4320
gcattaaaaa caatctctga ctaggtgggt tgttgttata cccacaagta tttttaaaaa 4380
gtagtgaatt tctagttata tggacttgaa atgttctgga gtacactcaa acctaaagtg 4440
tacttattta catggtgtgg aaatgtgttt atttacattt aaatatatct gaaattcaga 4500
atatcaatga aaactcaaat gaaaaaagtt attcatttga aagaaaaaaa aaaaaaaagt 4560
tattcatttg agaaggcaag gttcagaaga ggaagttata caaacttcct atagactgcet 4620
atttgcccag tatggattag ataaggatgt aaaacagaca cttaactagt tcacatgatc 4680
tcatatcaca tgatagtgtg agataaccgg gaattctaga gtaaatggct ttttctttca 4740
gcactggcac tactacaaaa tccttttatt tcaacagaag acctagggaa gactaagcta 4800
aaggtcagtg agcacctaaa aaccaaaatc tgctatgata tatttgtagt gaaatttatt 4860
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tataggatgt taggagttgg ctgtatacta caaataggac attttcatct gtggaacatt 4920
aaaaaaaaat catttcaagt atatatatat acatttaaaa ataatttagg gcactgcctt 4980
catataaatg atggctaaag agaatagggt acatatacac agtgaggaca aagtcataga 5040
aaaatagtta agtatgaaat gagttatcta ttgatttatt atgataagga ctgtgcctga 5100
cacaatggtt taaggaagag acaggaaaac tcaatttcta ctctcgattt cctgtaaaat 5160
cagtgacaaa gaattcttag attatttcaa acttccctta gatactgagce tcagtaaatt 5220
gttctaggaa attatctctce atttcagact ttctcacatg agacatgtta ccatcttttg 5280
gctttcectgac tatcgaaaaa aatagataaa atttccataa acagaagaat tataccacca 5340
ctgttcaata attgccttta aaatatttca catttcattt aaaagttctc ttcaaccttg 5400
tgataaaatg gtcaagaatt tttctaatag taaagttcca acaattttgt tatgccgagt 5460
tgctcagttg tgtctgactce ttgtgactce atggactgta gcccaccagg ctettetgte 5520
catggggatt ctccaggcaa gaatactgga gtgggttgcc atgccctcect ccaggggata 5580
tttccaacca agggatcaaa cccaggtctce cctcattgta ggcagattct taattgtcectg 5640
acctaccagg gaaaccctcec aacaatttta gtcaaattca aaatatccct taatgctaac 5700
cttaactgta tatccaaagt ttctcatttc caaattatct agaagcagtc ctaagccaaa 5760
aaacaggtgt tatgctctga atggtattat ttatactaat ggaataaatt gtagtgttaa 5820
gttttgctat taattttata tcagcactga ataacttctt tgaaattttc tgacttagtc 5880
taaaccaatt agaaagtgta aaatctcatt ctcagctcta gagcaagaaa gtaaacacat 5940
aaatttattc agcattttca agtcaattat aaatatataa gatacccacc aatatcttct 6000
ccaggctectg acaggcctec tgggaacttce cacatgtttt tcagctgtag tattaaatca 6060
gaaagcaaag ttaacacagc tcttatttac taacatacac atacgtagag atgccacaga 6120
agctacccat aattgatcaa ggtggttgag aatttatttt ttcgtaactg ccaccaattt 6180
ttttcagett ccttectcac tectttette tcectegggaaa ctgctgactt gtgaaatctt 6240
tcectatettt ttatttagga aatagaagtg gtttttttta tgttaatgtg ataaattctg 6300
tatgagtgaa acagtggggg gaacatctac tgaatttgta tagttaaaaa tttttgctgc 6360
tagtttatta aagaatacat gaatcttact gatgctgcta taaattagta gaaaatatat 6420
aaatgtaatc actaaagtat gctattttta attttcaatt tactttctat attgtgtgtc 6480
taatcagata tattaatctt aagagttttc ttgttctcectg tgttaatgat tttatgtaaa 6540
aatataattg tctttcctgg gaagtgtgaa taaaattgat ttaagtttct ggctaaaaaa 6600
a 6601

<210> SEQ ID NO

13

<211> LENGTH: 820

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Met Trp Ser Arg
1

Thr Leu Cys Thr
20

Pro Trp Gly Ala
35

Asp Leu Leu Gln

Bos

13

Lys

Ala

Pro

Leu

taurus

Cys Leu Leu

Lys Pro Ala

Val Glu Val

40

Arg Cys Arg

Phe Trp Ala
10

Pro Thr Leu
25

Glu Ser Leu

Leu Arg Asp

Val Leu Val
Pro Glu Gln
30

Leu Val His
45

Asp Val Gln

Thr Ala
15
Ala Gln

Pro Gly

Ser Ile
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70

Asn

65

Ile

Gly

Tyr

Asp

Lys

145

Lys

Pro

Lys

Ala

Asn

225

Tyr

Ala

Phe

Lys

Tyr

305

Met

Tyr

Trp

Ser

Ile

385

Thr

Lys

Ala

Ser

Glu
465

50

Trp

Thr

Leu

Phe

Asp

130

Pro

Lys

Ser

Glu

Thr

210

Tyr

Gln

Gly

Met

His

290

Val

Glu

Thr

Leu

Pro

370

Ser

Lys

Ser

Ser

Ser
450

Asp

Leu

Gly

Tyr

Ser

115

Asp

Asn

Leu

Ser

Phe

195

Trp

Thr

Leu

Leu

Cys

275

Ile

Gln

Val

Cys

Thr

355

Leu

Cys

Lys

Ile

Met
435

Gly

Pro

Arg

Glu

Ala

100

Val

Asp

Pro

His

Gly

180

Lys

Ser

Cys

Asp

Pro

260

Lys

Glu

Ile

Leu

Leu

340

Val

Tyr

Met

Ser

Pro
420
Asn

Thr

Arg

Asp

Glu

85

Cys

Asn

Asp

Val

Ala

165

Thr

Pro

Ile

Ile

Val

245

Ala

Val

Val

Leu

His

325

Ala

Leu

Leu

Val

Asp

405

Leu

Ser

Pro

Trp

Gly

70

Val

Val

Val

Ser

Ala

150

Val

Pro

Asp

Ile

Val

230

Val

Asn

Tyr

Asn

Lys

310

Leu

Gly

Glu

Glu

Gly

390

Phe

Arg

Gly

Met

Glu
470

55

Val

Glu

Thr

Ser

Ser

135

Pro

Pro

Asn

His

Met

215

Glu

Glu

Lys

Ser

Gly

295

Thr

Arg

Asn

Ala

Ile

375

Ser

His

Arg

Val

Leu
455

Leu

Gln

Val

Ser

Asp

120

Ser

Tyr

Ala

Pro

Arg

200

Asp

Asn

Arg

Thr

Asp

280

Ser

Ala

Asn

Ser

Leu

360

Ile

Val

Ser

Gln

Leu
440

Ala

Pro

Leu

Arg

Ser

105

Ala

Glu

Trp

Ala

Thr

185

Ile

Ser

Glu

Ser

Val

265

Pro

Lys

Gly

Val

Ile

345

Glu

Ile

Ile

Gln

Val
425
Leu

Gly

Arg

Ala

Gly

90

Pro

Leu

Glu

Thr

Lys

170

Leu

Gly

Val

Tyr

Pro

250

Ala

Gln

Ile

Val

Ser

330

Gly

Glu

Tyr

Ile

Met

410

Thr

Val

Val

Asp

Asp

75

Ser

Ser

Pro

Lys

Ser

155

Thr

Arg

Gly

Val

Gly

235

His

Leu

Pro

Gly

Asn

315

Phe

Leu

Arg

Cys

Tyr

395

Ala

Val

Arg

Ser

Arg
475

60

Ser

Val

Gly

Ser

Glu

140

Pro

Val

Trp

Tyr

Pro

220

Ser

Arg

Gly

His

Pro

300

Thr

Glu

Ser

Pro

Thr

380

Lys

Val

Ser

Pro

Glu
460

Leu

Asn

Pro

Ser

Ser

125

Thr

Glu

Lys

Leu

Lys

205

Ser

Ile

Pro

Ser

Ile

285

Asp

Thr

Asp

His

Ala

365

Gly

Met

His

Ala

Ser
445

Tyr

Val

Arg

Ala

Asp

110

Glu

Asp

Lys

Phe

Lys

190

Val

Asp

Asn

Ile

Asn

270

Gln

Asn

Asp

Ala

His

350

Val

Ala

Lys

Lys

Asp

430

Arg

Glu

Leu

Thr

Asp

95

Thr

Asp

Asn

Met

Lys

175

Asn

Arg

Lys

His

Leu

255

Val

Trp

Leu

Lys

Gly

335

Ser

Met

Phe

Ser

Leu

415

Ser

Leu

Leu

Gly

Arg

80

Ser

Thr

Asp

Thr

Glu

160

Cys

Gly

Tyr

Gly

Thr

240

Gln

Glu

Leu

Pro

Glu

320

Glu

Ala

Thr

Leu

Gly

400

Ala

Ser

Ser

Pro

Lys
480
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Pro Leu Gly Glu Gly Cys Phe Gly Gln Val Val Leu Ala Glu Ala Ile
485 490 495

Gly Leu Asp Lys Asp Arg Pro Asn Arg Val Thr Lys Val Ala Val Lys
500 505 510

Met Leu Lys Ser Asp Ala Thr Glu Lys Asp Leu Ser Asp Leu Ile Ser
515 520 525

Glu Met Glu Met Met Lys Met Ile Gly Lys His Lys Asn Ile Ile Asn
530 535 540

Leu Leu Gly Ala Cys Thr Gln Asp Gly Pro Leu Tyr Val Ile Val Glu
545 550 555 560

Tyr Ala Ser Lys Gly Asn Leu Arg Glu Tyr Leu Gln Ala Arg Arg Pro
565 570 575

Pro Gly Leu Glu Tyr Cys Tyr Asn Pro Ser His His Pro Glu Glu Gln
580 585 590

Leu Ser Ser Lys Asp Leu Val Ser Cys Ala Tyr Gln Val Ala Arg Gly
595 600 605

Met Glu Tyr Leu Ala Ser Lys Lys Cys Ile His Arg Asp Leu Ala Ala
610 615 620

Arg Asn Val Leu Val Thr Glu Asp Asn Val Met Lys Ile Ala Asp Phe
625 630 635 640

Gly Leu Ala Arg Asp Ile His His Ile Asp Tyr Tyr Lys Lys Thr Thr
645 650 655

Asn Gly Arg Leu Pro Val Lys Trp Met Ala Pro Glu Ala Leu Phe Asp
660 665 670

Arg Ile Tyr Thr His Gln Ser Asp Val Trp Ser Phe Gly Val Leu Leu
675 680 685

Trp Glu Ile Phe Thr Leu Gly Gly Ser Pro Tyr Pro Gly Val Pro Val
690 695 700

Glu Glu Leu Phe Lys Leu Leu Lys Glu Gly His Arg Met Asp Lys Pro
705 710 715 720

Ser Asn Cys Thr Asn Glu Leu Tyr Met Met Met Arg Asp Cys Trp His
725 730 735

Ala Val Pro Ser Gln Arg Pro Thr Phe Lys Gln Leu Val Glu Asp Leu
740 745 750

Asp Arg Ile Val Ala Leu Thr Ser Asn Gln Glu Tyr Leu Asp Leu Ser
755 760 765

Met Pro Leu Asp Gln Tyr Ser Pro Ser Phe Pro Asp Thr Arg Ser Ser
770 775 780

Thr Cys Ser Ser Gly Glu Asp Ser Val Phe Ser His Glu Pro Leu Pro
785 790 795 800

Glu Glu Pro Cys Leu Pro Arg His Pro Ala Gln Leu Ala Asn Gly Gly
805 810 815

Leu Lys Arg Arg

820

<210> SEQ ID NO 14

<211> LENGTH: 3400

<212> TYPE: DNA

<213> ORGANISM: Bos taurus

<400> SEQUENCE: 14

ggctccgega gtcagettge aaaggaggat cgagcccacg gcggagtctce catggaggtg 60

tggagcctgyg tcaccaacct ctaaccgeag aactgggatg tggagecgga agtgtctect 120
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cttetgggee gtgetggtca cagccacget ctgcactgece aagecggece cgaccttgee 180
ggagcaagcee cageectggg gageccectgt ggaagtggag tecctectgg tecaccceegyg 240
tgacctgetyg cagctecget gteggetgeg ggacgatgtt cagagcatca actggetgeg 300
ggacggggtyg cagcectggcegg acagcaaccg cacgcgeatce accggggagg aggtggaggt 360
teggggetee gtgecegecg actcaggect ctacgectge gtgaccagea gccectecegg 420
cagtgacacc acctacttct ccgtcaacgt ctcagatgeg cteccctegt cggaggacga 480
tgatgacgac gatgactcct cttcggagga gaaggaaaca gataacacca aaccaaacce 540
cgtggeteeg tactggacgt caccagaaaa gatggaaaag aaactgcacyg cagtgccage 600
tgccaagaca gtgaagttca aatgccctte cagtgggacce ccgaacccca cactgegetg 660
gctgaaaaac ggcaaagaat tcaagcccga ccacaggatc ggaggctaca aggtccgtta 720
tgccacctgg agcatcatta tggactcegt ggtgectteg gataagggca actacacctg 780
catcgtggag aacgaatacg gcagcatcaa ccatacctac cagcttgatg ttgtggageg 840
gteccctecac cggeccatcee tgcaggeggg cttgccagece aacaagacgg tggecctggyg 900
cagcaacgtg gagttcatgt gcaaggtgta cagtgacceyg cagccccaca tccagtgget 960
gaagcacatt gaggtgaacg ggagtaagat tgggccggac aacctgcctt atgtccagat 1020
cttgaagacg gccggagtta acaccaccga caaagagatg gaggtgctge acttaaggaa 1080
tgtctecttt gaggacgcgg gggagtatac atgcttggeg ggtaactcta tceggactcte 1140
ccatcactct gecatggctga ccgttctgga agccctggaa gagagaccgg cggtgatgac 1200
ttecgecgetyg tacctggaga tcatcatcta ttgcacgggg gecttectceca tetectgeat 1260
ggtggggtcect gtcatcatct acaagatgaa gagcggcaca aagaagagtg acttccacag 1320
ccagatggee gtgcacaagce tggccaagag catccctetyg cgcagacagyg taacagtgte 1380
ggctgactecc agcgcegtcca tgaactccgg ggtcectgcta gtteggcect cgegtctete 1440
ctccagegge acccectatge tggccecggggt ctetgaatat gagcttcceg aagaccctceg 1500
ctgggagctg cctcegggaca gactggtttt aggcaagecce ctgggagagg gcetgetttgg 1560
gcaggtggtyg ctggcggagg ccatcgggct ggacaaggac agacccaacc gtgtgaccaa 1620
agtggccegtg aagatgctga agtcggatgce aacagagaaa gacctgtcgg acctgatctce 1680
cgagatggag atgatgaaga tgattggaaa acacaagaac atcatcaatc tgctgggggc 1740
ctgtacacag gatggtccct tgtatgtcat cgtggagtac gecctccaagg gcaatctecg 1800
agagtacctg caggcccgga ggccgecagg getggagtac tgctacaacce ccagecacca 1860
ccecgaggag cagcetcetect ccaaggacct ggtgtcectge gectaccagyg tggeccgagg 1920
catggagtat cttgcctcecca agaagtgcat ccaccgggac ctggccgcca ggaacgtect 1980
ggtgacggag gacaacgtga tgaagatcgc ggacttcggt cttgctcgag acatccacca 2040
catcgactac tataaaaaga caaccaacgg ccgactgccce gtcaaatgga tggcaccgga 2100
ggcettgttt gaccggatct acacccacca gagcgacgtg tggtcettttg gggtgctect 2160
ctgggaaatc ttcactctgg gecggcteccce ataccctggg gtccecegtgg aggagcetttt 2220
caagctgctg aaggagggtc atcgtatgga caagcccagt aactgcacca acgagctcta 2280
catgatgatg agagattgct ggcacgcggt ccecctctcag agacccacct tcaagcagcet 2340
ggtggaagac ctggaccgca tcgtggectt gacctccaac caggagtacc tggacctgtce 2400
aatgccectg gaccaatact cccccagcett cceccgacacce cgcagctcca ccectgcetecte 2460
cggggaggat tccgtctttt ctcacgagce cttgcccgag gaaccctgece tgccccgaca 2520
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cceggeccag ctggecaacg geggactcaa acggcegetga ctggeccceca cacccecgcac 2580
ccettececgg actcecatect caacgecttg ccectectece cgcectggacte getgectece 2640
ctgcgcetetg ctggeccggece tecctgagge ccgcaccececce gagctcecccecet ccectcetectee 2700
tcecagectyg acagaggagce agggaagccg gtecttgetg acggctacta cgtggcectgce 2760
ccaacgcetgg accaagaccce cctccectgece gectggaggyg ttgggcagtyg agggetgage 2820
cgeccctegag cgagagccga ctgagcettte ctgcattggt tttgcgtact ctgecgcagcece 2880
catggcecegt gttctgtgge agatcctcecgg gccagagegg gagttgggtg taggggtggt 2940
cagcgcececgg gectecgecag gegacctcetg ttecagacgg atagtgccag tggtttattg 3000
attccgaaac taatttgctt tgctgaccaa atacctggta cccgagggtg gggacgcaga 3060
ggecgggage cggeggegtyg gecctgggge ccagcecccga agcaggggcet ctgtacatag 3120
ctacgaagaa aacacaaagt gtataaatct gagtatatat ttacatgtct ttttaaaagg 3180
gtcgttacca gagatttace cattgggtaa gatgctcctg gtggttggga ggcatcagtt 3240
gctatatatt aaaaacaaag aaaaaagaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 3300
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 3360
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 3400

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 15
H: 846
PRT

<213> ORGANISM: Bos taurus

<220> FEATU

RE:

<221> NAME/KEY: MOD_RES

<222> LOCAT

ION: (453).

. (453)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 15

Met Gly Leu
1

Thr Val Thr
Thr Met Ala
35

Asp Thr Thr
50

Gln Pro Glu
65

Cys Leu Leu

His Leu Gly

Ile Lys Gly
115

Ala Arg Asn
130

Asp Ala Ile
145

Asp Phe Val

Asn Thr Glu

Thr Ser Thr Trp Arg

Met Val Ser Trp Gly

20

Thr Leu Ser Leu Ala

40

Val Glu Pro Glu Glu

55

Val Tyr Val Ala Ala

70

Arg Asp Ala Ala Met

Pro Asn Asn Arg Thr

100

Ala Thr Pro Arg Asp

120

Val Asp Ser Glu Thr

135

Ser Ser Gly Asp Asp
150

Ser Glu Asn Ser Asn

165

Lys Met Glu Lys Arg

180

Tyr

Arg

Arg

Pro

Pro

Ile

Val

105

Ser

Val

Glu

Ser

Leu
185

Gly

10

Phe

Pro

Pro

Arg

Ser

90

Leu

Gly

Tyr

Asp

Lys

170

His

Arg

Leu

Ser

Thr

Glu

75

Trp

Ile

Leu

Phe

Asp
155

Arg

Ala

Gly Gln Gly

Cys Leu Val

Phe Asn Leu
45

Lys Tyr Gln
60

Ser Leu Glu

Thr Lys Asp

Gly Glu Tyr
110

Tyr Ala Cys
125

Met Val Asn
140

Ala Asp Gly

Ala Pro Tyr

Val Pro Ala
190

Ile Gly
15

Val Val

Val Asp

Ile Ser

Leu Arg

80

Gly Val

Leu Gln

Thr Ala

Val Thr

Ser Glu

160

Trp Thr
175

Ala Asn
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78

Thr

Arg

Gly
225

Pro

305

Gly

Asn

Asp

Asn

Arg

385

Tyr

Leu

Pro

Thr

Ser

465

Asp

Pro

Gly

Asp

Lys

545

Glu

Gly

Ser

Met

Val

Trp

210

Tyr

Pro

Ser

Arg

Gly

290

His

Pro

Ser

Ala

Gln

370

Glu

Cys

Cys

Ala

Glu

450

Asn

Thr

Lys

Glu

Lys

530

Asp

Met

Ala

Lys

Glu

Lys

195

Leu

Lys

Ser

Ile

Pro

275

Gly

Ile

Asp

Ser

Gly

355

Ser

Lys

Ile

Arg

Val

435

Ser

Thr

Pro

Trp

Gly

515

Glu

Asp

Met

Cys

Gly

595

Tyr

Phe

Lys

Val

Asp

Asn

260

Ile

Asp

Gln

Gly

Asn

340

Glu

Ala

Glu

Gly

Met

420

His

Arg

Pro

Met

Glu

500

Cys

Lys

Ala

Lys

Thr
580

Asn

Ser

Arg

Asn

Arg

Lys

245

His

Leu

Val

Trp

Leu

325

Ala

Tyr

Trp

Ile

Val

405

Arg

Lys

Xaa

Leu

Leu

485

Phe

Phe

Pro

Thr

Met

565

Gln

Leu

Tyr

Cys

Gly

Asn

230

Gly

Thr

Gln

Glu

Ile

310

Pro

Glu

Ile

Leu

Pro

390

Phe

Asn

Leu

Arg

Val

470

Ala

Pro

Gly

Lys

Glu

550

Ile

Asp

Arg

Asp

Pro

Lys

215

Gln

Asn

Tyr

Ala

Phe

295

Lys

Tyr

Val

Cys

Thr

375

Ala

Phe

Thr

Thr

Val

455

Arg

Gly

Arg

Gln

Glu

535

Lys

Gly

Gly

Glu

Ile

Ala

200

Glu

His

Tyr

His

Gly

280

Val

His

Leu

Leu

Lys

360

Val

Ser

Ile

Thr

Lys

440

Ser

Ile

Val

Asp

Val

520

Ala

Asp

Lys

Pro

Tyr
600

Asn

Gly

Phe

Trp

Thr

Leu

265

Leu

Cys

Val

Lys

Ala

345

Val

Leu

Pro

Ala

Lys

425

Arg

Ala

Thr

Ser

Lys

505

Val

Val

Leu

His

Leu
585

Leu

Arg

Gly

Lys

Ser

Cys

250

Asp

Pro

Lys

Glu

Val

330

Leu

Ser

Pro

Asp

Cys

410

Lys

Ile

Glu

Thr

Glu

490

Leu

Met

Thr

Ser

Lys
570
Tyr

Arg

Val

Asn

Gln

Leu

235

Val

Val

Ala

Val

Lys

315

Leu

Phe

Asn

Lys

Tyr

395

Met

Pro

Pro

Ser

Arg

475

Tyr

Thr

Ala

Val

Asp

555

Asn

Val

Ala

Pro

Pro

Glu

220

Ile

Val

Val

Asn

Tyr

300

Asn

Lys

Asn

Tyr

Gln

380

Leu

Val

Asp

Leu

Ser

460

Leu

Glu

Leu

Glu

Ala

540

Leu

Ile

Ile

Arg

Glu

Thr

205

His

Met

Glu

Glu

Ala

285

Ser

Gly

His

Val

Ile

365

Gln

Glu

Val

Phe

Arg

445

Ser

Ser

Leu

Gly

Ala

525

Val

Val

Ile

Val

Arg
605

Glu

Pro

Arg

Glu

Asn

Arg

270

Ser

Asp

Ser

Ser

Thr

350

Gly

Ala

Ile

Thr

Ser

430

Arg

Ser

Ser

Pro

Lys

510

Val

Lys

Ser

Asn

Glu
590

Pro

Gln

Thr

Ile

Ser

Asp

255

Ser

Thr

Ala

Lys

Gly

335

Glu

Gln

Pro

Ala

Val

415

Ser

Gln

Met

Thr

Glu

495

Pro

Gly

Met

Glu

Leu
575
Tyr

Pro

Met

Met

Gly

Val

240

Tyr

Pro

Val

Gln

Tyr

320

Ile

Ala

Ala

Val

Ile

400

Ile

Gln

Val

Asn

Ala

480

Asp

Leu

Ile

Leu

Met

560

Leu

Ala

Gly

Ala
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80

610

Phe Lys Asp
625

Tyr Leu Ala

Val Leu Val

Ala Arg Asp

675

Arg Leu Pro
690

Tyr Thr His
705

Ile Phe Thr

Leu Phe Lys

Cys Thr Asn

755

Pro Ser Gln
770

Ile Leu Thr
785

Leu Glu Gln

Ser Gly Asp

Cys Leu Pro
835

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

615

Leu Val Ser Cys Thr
630

Ser Gln Lys Cys Ile

645

Thr Glu Asn Asn Val

660

Ile Asn Asn Ile Asp

680

Val Lys Trp Met Ala

695

Gln Ser Asp Val Trp
710

Leu Gly Gly Ser Pro

725

Leu Leu Lys Glu Gly

740

Glu Leu Tyr Met Met

760

Arg Pro Thr Phe Lys

775

Leu Thr Thr Asn Glu
790

Tyr Ser Pro Ser Tyr

805

Asp Ser Val Phe Ser

820

Gln Tyr Pro His Arg

D NO 16
H: 4302
DNA

840

ISM: Bos taurus

<400> SEQUENCE: 16

(o ol ol o o o o o o of

cagacccgat

dcggcaagge

aggcattget

catggagata

tcctetgect

tagttgacga

cagaagttta

ccgecatgat

ttattgggga

gtactgctge

ccatctcatce

acagtaacag

acgeggtece

tgcggggage

cgccggggat

cagcgagegy

gcaggcagte

tggaagagga

ggttgtggtc

taccacggtt

cgtggetgeg

cagttggact

gtatttgcag

taggaacgta

cggagatgat

caagagagca

agcagccaac

tggtegttty

cgttgecatt

cegecgeage

catgctegta

caggggatcg

accatggcaa

gagccggaag

ccecegggagt

aaggatgggg

ataaaaggtg

gacagtgaga

gaggacgacyg

ccatactgga

actgtcaagt

Tyr

His

Met

665

Tyr

Pro

Ser

Tyr

His

745

Met

Gln

Glu

Pro

Pro

825

Asn

Gln

Arg

650

Lys

Tyr

Glu

Phe

Pro

730

Arg

Arg

Leu

Tyr

Asp

810

Asp

Gly

Leu

635

Asp

Ile

Lys

Ala

Gly

715

Gly

Met

Asp

Val

Leu

795

Thr

Pro

Ser

ctccatceeg

caagaggctyg

accttggtte

gaggaagggt

gcactgtaac

ccttgteect

agccaccaac

cgctagagtt

tacacttggyg

ccacgectag

ctgtctactt

cagatggcetce

ccaacacaga

tcegetgtee

620

Ala Arg Gly

Leu Ala Ala

Ala Asp Phe

670

Lys Thr Thr
685

Leu Phe Asp
700

Val Leu Met

Ile Pro Val

Asp Lys Pro

750

Cys Trp His
765

Glu Asp Leu
780

Asp Leu Ser

Arg Ser Ser

Met Pro Tyr
830

Val Lys Thr
845

acccacgcetyg
cagcagcage
ctgagceccac
gcagatggga
catggtcage
ggceeggece
caaataccaa
gegetgectyg
gcccaacaat
agactccgge
catggtcaat
ggaggatttt

aaagatggaa

agctgggggy

Met Glu
640

Arg Asn
655

Gly Leu

Asn Gly

Arg Val

Trp Glu
720

Glu Glu
735

Ala Asn

Ala Val

Asp Arg

Gln Leu

800

Cys Ser
815

Glu Pro

ggegegggga
agcagcagca
cgceggetga
ttaacgtcca
tggggtcget
tccttcaatt
atctcccaac
ttgcgagatg
aggacagtgce
ctctatgett
gtcacagatg
gtcagtgaga
aaacggctge

aatccaacac

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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caaccatgag gtggctgaaa aacgggaagg aatttaagca ggagcatcge attggaggcet 900
ataaggtacg aaaccagcat tggagcctta ttatggaaag tgtggtccceg tctgacaaag 960
gaaattatac ctgcgtggtg gagaacgatt acgggtccat caatcatacg taccaccttg 1020
acgttgttga gcgatcacca caccggccca tcctceccaage cgggctgceg gcaaatgect 1080
ccactgtggt tggaggcgat gtggagtttg tctgcaaagt gtacagcgat gcccagcccce 1140
atatccagtg gatcaaacac gtggaaaaga acggcagtaa atatgggccce gacgggcetge 1200
cctatctcaa ggttctgaag cactcgggga taaatagttc caatgcggaa gtgctggcetce 1260
tgttcaatgt gacggaggcg gatgctggcg agtatatttg taaggtctcc aattatatag 1320
ggcaggccaa ccagtctgce tggctcactg tcctgccaaa acagcaagct cctgtaagag 1380
aaaaggagat cccagcttcecc ccagactacc tggaaatagce catttactgce ataggggtgt 1440
tcttcatege ctgcatggtyg gtgacggtca tcttgtgecg gatgaggaac acgaccaaga 1500
agccggactt cagcagcecag ccggcetgtge acaagctgac caagcegcatce cccectgegga 1560
gacaggtaac agaaagtaga taaagagttt ctgctgagtc cagctcctcc atgaactcca 1620
atacccegtt ggtgaggatt acaactcgcce tctettcaac tgcagacacc cccatgetgg 1680
cgggggtecte cgagtacgag ctgccagaag atcccaaatg ggagtttcca agagataagc 1740
tgacgctggg caaaccccetyg ggagaaggtt gctttgggca agtggtcatg getgaagcag 1800
tgggaattga caaggagaag cccaaggaag cagtcactgt ggccgtgaag atgttgaaag 1860
atgatgccac tgagaaagac ctttctgatc tggtgtceccga gatggagatg atgaagatga 1920
ttgggaaaca caaaaatatc ataaatctcc ttggagcectg tactcaggat gggccgctcet 1980
atgtcatcgt tgaatacgcc tctaaaggca accttcggga atacctgcge geccggaggce 2040
cacccgggat ggagtattcecce tacgacatca accgcgttecce cgaggagcag atggecttca 2100
aggacctggt gtcgtgtacc taccagectgg cccggggcat ggagtacttg gettceccaga 2160
aatgcattca tcgagattta gctgccagaa atgttttggt aacagaaaac aacgtgatga 2220
aaatagctga ctttggactg gccagagata tcaacaatat agactattac aaaaagacca 2280
caaatggccg acttccggte aagtggatgg ctcccgaage ccttttcgac agagtgtaca 2340
cccatcagag cgatgtctgg tecttegggg tgttaatgtg ggagatctte acgttagggg 2400
gttcgcecta cccagggatt ccecgtggagg aactttttaa getgcttaag gaaggacata 2460
ggatggacaa gccagcaaac tgcaccaacg aactgtatat gatgatgaga gactgctggce 2520
atgcggtacce ctcacagaga cccaccttca agcagttggt agaagacttg gatcgaattce 2580
tcacactcac aaccaatgag gaatacttgg acctcagtca gcttcttgaa caatattcac 2640
ctagttaccc tgacacaagg agttcttgct cttecgggaga tgattctgtt ttectctecgg 2700
accccatgece ttacgaacce tgccttecte agtatccaca tagaaacggce agtgttaaaa 2760
catgaatggg cctgtcccee tgtccccaaa cagggtggca tcaggaactt agctgtactg 2820
agcagggggg gccttgcecte caggagectg ttggcttgge ttgtatatat ggatcagagg 2880
agtaaatatt tggaaaagtg atcggcacac gtgtaaagaa tttatccagt tggagacttg 2940
taatcttcac caggagaaca agaaggttgt gggggcaatg gattgccatg ggccgccacg 3000
tgcttgtgac ccaccgtggg tactggctgt ggaccagecg gacttgaggce aaacacccgt 3060
tctgectgee ttgtgaattt tgtaataatt ggagaaaata tatgtcagcg cacacttata 3120
gagcacaatt gcagtatata ggtgctggat gtatgtaaat atattcaaat tatgtataaa 3180
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tatatattat atatttacaa ggaattattt tttgtattga ttttaaatgg atgtcccagc 3240
gcacctagaa aattggtctc tctetctttt tttaaaaaat agctatttgc taaatgetgt 3300
ttcttacata gaatttctta attttcaccg agcagaggtg gaaaagtact tttgctttca 3360
gggaaaaatg atatgacatt aatttattaa tgaattggta atatacaaaa caatcgtttt 3420
ttgtgttttt ttttggtaat ttaagtggca tttctatgca ggcagcacac cagactagtt 3480
aatctcttge ttgaacttaa ctagttacca gatcctctga aaagagaaat atttacaaaa 3540
tgtgactaat ttgggggaag tgaagttttg gtttatttgt atttcagctc tgctgtcaga 3600
tgattggtct ttaaccacct aactgcccgt atgaaagagc ccattgatga gaaggtgtgt 3660
tgtcttggtg cagcttggte attgggccca taaacctttce actgggcttce ccaagacaaa 3720
cggtaccagc gttctcctaa aaagatgcct taatctgttce ctcaaaggag gaactctcat 3780
cgagatgcta aaagaatgtt ctgtccagcce gctggcectte tgccecctcte ceccgcecaagt 3840
tgcacattga tcagatcagc ctgcattctce tttggcgaat cttcatcaca gcttccagat 3900
ttactggcaa cagagaagtc tcttagaatc ttcacgcect gtcggagaaa atggaaacac 3960
tgagttgttc tgctgatagt ttgggggatc cttceccatcett tttaagggat cgcttceccgece 4020
tcetetggca ggatctcace gaaagatcce gcecctatgece aatgtcatgt tactgccatg 4080
gtgttcgttt tgtatgaacg tgttgtgttt tgctttcaaa acaccttctce actcectgetcet 4140
ggctgtgcaa catgaatgcg gatgacactg atttttaacg tgttatgaaa ttggagaaag 4200
tatttaataa aacctgttaa tttttatact gacaataaaa atgtttctac agatattaat 4260
gttaacaaga caaaataaat gtcatgcggce ttattttttt aa 4302

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 17
H: 802
PRT

ISM: Bos taurus

<400> SEQUENCE: 17

Met Gly Ala
1

Met Thr Gly
Arg Arg Ala
35

Ala Phe Gly
50

Gly Val Pro

Ala Pro Ser

Asn Ala Ser
Ser Gln Arg
115

Ser Ser Gly
130

Gly Ala Pro
145

Ala Val Pro

Pro Ala Arg Ala Leu

Ala Ala Leu Gly Ser

20

Ala Glu Val Pro Gly

40

Ser Gly Asp Thr Val

55

Thr Glu Pro Thr Val

70

Asp Arg Val Leu Val

85

His Glu Asp Ala Gly

100

Leu Leu Cys Leu Phe

120

Asp Asp Glu Gly Gly

135

Tyr Trp Thr Arg Pro
150

Ala Ala Asn Thr Val

165

Ala

Pro

25

Pro

Glu

Trp

Gly

Ala

105

Ser

Asp

Glu

Arg

Phe

10

Gly

Glu

Leu

Val

Pro

90

Tyr

Val

Asp

Arg

Phe
170

Cys

Val

Pro

Ser

Lys

75

Gln

Ser

Arg

Glu

Met
155

Arg

Val Ala Val

Glu Pro Arg
30

Ser Pro Gln
45

Cys Arg Leu
60

Asp Gly Val

Arg Leu Gln

Cys Arg Gln
110

Val Thr Asp
125

Ala Glu Asp
140

Asp Lys Lys

Cys Pro Ala

Ala Val

Val Ala

Glu Arg

Pro Ala

Gly Leu

80

Val Leu
95

Arg Leu

Ala Pro

Thr Ala

Leu Leu

160

Ala Gly
175
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86

Asn

Gly

Leu

Ala

Leu

305

Ser

Ala

Leu

Phe

Ala

385

Gly

Arg

Leu

Asn

Arg

465

Gln

Lys

Lys

Gly

Gly

545

Glu

Thr

Cys

Pro

Glu

Val

210

Val

Leu

Asn

Tyr

Asn

290

Lys

Leu

Gly

Pro

Ala

370

Val

Leu

Gln

Val

Val

450

Ala

Val

Pro

Asp

Lys

530

Pro

Tyr

Cys

Ala

Thr

His

195

Met

Glu

Glu

Gln

Ser

275

Gly

Thr

Arg

Asn

Ala

355

Gly

Ala

Gly

Val

Arg

435

Ser

Arg

Val

Val

Leu

515

His

Leu

Leu

Arg

Tyr

Pro

180

Arg

Glu

Asn

Arg

Thr

260

Asp

Ser

Ala

Asn

Ser

340

Glu

Val

Ala

Ser

Ser

420

Ile

Glu

Leu

Met

Thr

500

Ser

Lys

Tyr

Arg

Leu
580

Gln

Ser

Ile

Ser

Lys

Ser

245

Ala

Ala

Lys

Gly

Val

325

Ile

Glu

Leu

Val

Pro

405

Leu

Ala

Leu

Thr

Ala

485

Val

Asp

Asn

Val

Ala
565

Pro

Val

Ile

Gly

Val

Phe

230

Pro

Val

Gln

Val

Ala

310

Thr

Gly

Glu

Ser

Thr

390

Ala

Glu

Arg

Glu

Leu

470

Glu

Ala

Leu

Ile

Leu
550
Arg

Glu

Ala

Thr

Gly

Val

215

Gly

His

Leu

Pro

Gly

295

Asn

Phe

Phe

Leu

Tyr

375

Leu

Val

Ser

Leu

Leu

455

Gly

Ala

Val

Val

Ile

535

Val

Arg

Glu

Arg

Trp

Ile

200

Pro

Arg

Arg

Gly

His

280

Pro

Thr

Glu

Ser

Val

360

Gly

Tyr

His

Ser

Ser

440

Pro

Lys

Ile

Lys

Ser

520

Asn

Glu

Pro

Gln

Gly

Leu

185

Lys

Ser

Ile

Pro

Ser

265

Ile

Asp

Thr

Asp

His

345

Glu

Leu

Arg

Lys

Ser

425

Ser

Ala

Pro

Gly

Met

505

Glu

Leu

Tyr

Pro

Leu
585

Met

Lys

Leu

Asp

Gln

Ile

250

Asp

Gln

Gly

Asp

Ala

330

His

Ala

Gly

Leu

Val

410

Ser

Gly

Asp

Leu

Ile

490

Leu

Met

Leu

Ala

Gly
570

Thr

Glu

Asn

Arg

Arg

Gln

235

Leu

Val

Trp

Thr

Lys

315

Gly

Ser

Gly

Phe

Arg

395

Ser

Met

Glu

Pro

Gly

475

Asp

Lys

Glu

Gly

Ala
555
Thr

Phe

Tyr

Gly

Gln

Gly

220

Thr

Gln

Glu

Leu

Pro

300

Glu

Glu

Ala

Glu

Leu

380

Ser

Arg

Ser

Gly

Lys

460

Glu

Lys

Asp

Met

Ala

540

Lys

Asp

Lys

Leu

Lys

Gln

205

Asn

Tyr

Ala

Phe

Lys

285

Tyr

Leu

Tyr

Trp

Ala

365

Leu

Pro

Phe

Ser

Pro

445

Trp

Gly

Asp

Asp

Met

525

Cys

Gly

Tyr

Asp

Ala

Glu

190

Gln

Tyr

Thr

Gly

His

270

His

Val

Glu

Thr

Leu

350

Gly

Phe

Pro

Pro

Asn

430

Thr

Glu

Cys

Arg

Ala

510

Lys

Thr

Asn

Ser

Leu
590

Ser

Phe

Trp

Thr

Leu

Leu

255

Cys

Val

Thr

Val

Cys

335

Val

Gly

Ile

Lys

Leu

415

Thr

Leu

Leu

Phe

Ala

495

Thr

Met

Gln

Leu

Phe
575

Val

Gln

Arg

Ser

Cys

Asp

240

Pro

Lys

Glu

Val

Leu

320

Leu

Val

Val

Leu

Lys

400

Lys

Pro

Ala

Ser

Gly

480

Ala

Asp

Ile

Gly

Arg

560

Asp

Ser

Lys
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-continued
595 600 605
Cys Ile His Arg Asp Leu Ala Ala Arg Asn Val Leu Val Thr Glu Asp
610 615 620
Asn Val Met Lys Ile Ala Asp Phe Gly Leu Ala Arg Asp Val His Asn
625 630 635 640
Leu Asp Tyr Tyr Lys Lys Thr Thr Asn Gly Arg Leu Pro Val Lys Trp
645 650 655
Met Ala Pro Glu Ala Leu Phe Asp Arg Val Tyr Thr His Gln Ser Asp
660 665 670
Val Trp Ser Phe Gly Val Leu Leu Trp Glu Ile Phe Thr Leu Gly Gly
675 680 685
Ser Pro Tyr Pro Gly Ile Pro Val Glu Glu Leu Phe Lys Leu Leu Lys
690 695 700
Glu Gly His Arg Met Asp Lys Pro Ala Asn Cys Thr His Asp Leu Tyr
705 710 715 720
Met Ile Met Arg Glu Cys Trp His Ala Ala Pro Ser Gln Arg Pro Thr
725 730 735
Phe Lys Gln Leu Val Glu Asp Leu Asp Arg Val Leu Thr Val Thr Ser
740 745 750
Thr Asp Glu Tyr Leu Asp Leu Ser Val Pro Phe Glu Gln Tyr Ser Pro
755 760 765
Gly Gly Gln Asp Thr Pro Ser Ser Gly Ser Ser Gly Asp Asp Ser Val
770 775 780
Phe Ala His Asp Leu Leu Pro Pro Ala Pro Ser Gly Ser Gly Gly Ser
785 790 795 800
Arg Thr
<210> SEQ ID NO 18
<211> LENGTH: 2562
<212> TYPE: DNA
<213> ORGANISM: Bos taurus
<400> SEQUENCE: 18
ggecatgggyg ggcagcatge tggegegege cgectgagga cgecgcacce cecgeccecy 60
cgatgggege cccggetege geectegegt tttgegtgge agtggeggte atgaccggeg 120
cegeectegg gtcecceggge gtggageccee gegtegegeg gagagceggcea gaggtcccegg 180
geeccgagee cageccgcag gagegggect ttggcagegg ggacaccgtg gagetgaget 240
geegettgee ggegggggtyg cccacagage ccaccgtetyg ggtgaaggac ggegtgggece 300
tggcgeccte ggaccgegte ctggtgggge cgcagegget acaggtgcetce aacgectcce 360
acgaggacgce cggagectac agetgecgece agegectcete ccageggetyg ctgtgectet 420
tcagegtgeg cgtgacagat gcectccegtect caggggatga cgagggtggyg gacgacgagg 480
ccgaggacac agctggggece ccttactgga cgeggcectga geggatggac aagaagcetge 540
tagcggtgee ggccgecaac acggtteget tecgetgece agetgetgge aaccccacge 600
catccatcac ctggctgaag aacggcaagg agttccegggg cgagcaccge atcgggggaa 660
tcaaactgeg gcagcagcag tggagectgg tcatggagag cgtggtgece tceggaccgeg 720
gcaactacac gtgcgtcgtyg gagaacaagt tcggcagaat ccagcagacc tacaccctgg 780
acgtgctgga gcgcetcteceg caccggecca tectacagge cgggctgece gctaaccaga 840
cagcegtget gggcagegat gtggagttcee actgcaaggt ctacagcgac gcccagecce 900
acatccagtg gctcaagcac gtggaggtga acggcagcaa ggtggggecce gacggcacgce 960
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-continued
cctacgtcac cgtgctcaag acggcgggeg ctaacaccac cgacaaggag ctagaggtte 1020
tatccttgeg caatgtcacce tttgaggacg cgggggagta cacatgtctg gcegggcaatt 1080
ctatcgggtt ttcccatcac tetgegtgge tggtggtget gecagectgag gaggagctgg 1140
tggaagccgg tgaggctgge ggtgtgttcecg cgggtgtect cagctacggg ctgggcttcece 1200
tcetetteat cectggeccegtyg gecgecgtta cgectctaccg cctgaggage cceccctaaga 1260
agggccetggg ctcegeccgeg gtgcacaagg tcteccgett ceccgctcaag cgacaggtgt 1320
ccttggagtce cagctcatcc atgagctcca acacaccgct ggtacgcatt geccggetgt 1380
catcgggega gggecccace ctggccaacg tcetetgaget cgagetgece gcecgacccca 1440
agtgggagct gtccecgggece cggctgacce tgggcaagcece tcecttggggag ggctgctteg 1500
gecaggtggt catggcagag gccattggca tcgacaagga ccgagctgec aagectgtca 1560
cggtggcecgt gaagatgctg aaagatgacg ccacggataa ggacttatcg gacctggtgt 1620
ccgagatgga gatgatgaag atgatcggaa aacacaagaa cattatcaac ctgctaggcg 1680
cctgeacgca gggegggece ctgtacgtge tggtggagta cgeggccaag ggcaacctge 1740
gggaatacct gecgggcacgg cggecccegg gecactgacta ctecttegac acctgcecgge 1800
tgcccgagga gcagctcacce ttcaaagacce tggtgtectg cgcectaccag gtggcecgeggg 1860
gcatggagta cctggccteg cagaagtgca tccacaggga cctggeggece cgcaacgtge 1920
tggtgactga ggacaacgtg atgaaaatcg ccgacttcegg cctggctcecgt gacgtgcaca 1980
acctcgacta ctacaaaaag accacaaacg gecgectgece cgtgaagtgg atggcacccg 2040
aggccttgtt tgaccgcgte tacacccacce aaagtgacgt ctggtcecctte ggggtcecctgce 2100
tctgggagat cttcacgetg gggggctcge cgtacceegg catccccgtg gaggagetcet 2160
tcaagctgcet gaaggaaggce caccgcatgg acaagccgge caactgcacyg catgacctgt 2220
acatgatcat gcgcgagtgce tggcacgecg cgecctegea gaggcccace ttcaagcage 2280
tggtggagga cctggaccgt gtgctcaccg tgacgtccac cgacgagtac ctggacctgt 2340
cggtgecctt cgagcagtac tcgccgggeg gecaggacac ccccagcetee ggctectegg 2400
gggacgacte cgtgttceget cacgacctge tgccceegge cecatccgge ageggagget 2460
cgeggacgtyg aagggecgceg gecagecgge cgageccceca tcaatgtgag aacagaccce 2520
agcccaccat gectgeccgetg gegtgecatg atcecttggt cce 2562
<210> SEQ ID NO 19
<211> LENGTH: 800
<212> TYPE: PRT
<213> ORGANISM: Bos taurus
<400> SEQUENCE: 19
Met Arg Leu Leu Leu Val Leu Leu Gly Val Leu Leu Gly Ala Pro Gly
1 5 10 15
Ala Pro Ala Leu Ser Phe Glu Ala Ser Glu Glu Thr Glu Leu Glu Pro
20 25 30
Cys Leu Ala Pro Ser Pro Glu Gln Gln Glu Gln Glu Leu Thr Val Ala
35 40 45
Leu Gly Gln Pro Val Arg Leu Cys Cys Gly Arg Ala Glu Arg Ser Gly
50 55 60
His Trp Tyr Lys Glu Gly Ser Arg Leu Thr Pro Ala Gly Arg Val Arg
65 70 75 80
Gly Trp Arg Gly Arg Leu Glu Ile Ala Ser Phe Leu Pro Glu Asp Ala
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92

Gly

Thr

Pro

Ala

145

Pro

Glu

Asn

Tyr

Asn

Lys

305

Asn

Ser

Glu

Ile

Leu

385

Gln

Phe

Arg

Arg
465

Ser

Gln

Leu

Lys

130

Pro

Pro

Met

His

Met

210

Glu

Glu

Thr

Ser

Gly

290

Thr

Val

Ile

Asp

Ile

370

Val

Pro

Ser

Gly

Ser
450
Leu

Cys

Thr

Tyr

Val

115

Ile

Tyr

Ala

Pro

Arg

195

Glu

Asn

Arg

Thr

Asp

275

Ser

Ala

Ser

Gly

Leu

355

Leu

Gly

Ala

Leu

Val

435

Leu

Val

Ala

Val

Leu

100

Val

His

Trp

Gly

Thr

180

Ile

Ser

Ser

Ser

Ala

260

Ala

Ser

Asp

Ala

Leu

340

Thr

Tyr

Leu

Thr

Glu

420

Arg

Asp

Leu

Glu

Ala
500

85

Cys

Asp

Arg

Thr

Asn

165

Ile

Gly

Val

Leu

Pro

245

Val

Gln

Phe

Ile

Glu

325

Ser

Trp

Ser

Tyr

Val

405

Ser

Leu

Leu

Gly

Ala
485

Val

Leu

Asp

Gly

His

150

Thr

Arg

Gly

Val

Gly

230

His

Val

Pro

Gly

Asn

310

Asp

Tyr

Thr

Ser

Arg

390

Gln

Gly

Ser

Pro

Lys
470

Phe

Lys

Ser

Ser

Pro

135

Pro

Val

Trp

Ile

Pro

215

Ser

Arg

Gly

His

Ala

295

Ser

Ala

Gln

Ala

Gly

375

Arg

Lys

Ser

Ser

Leu
455
Pro

Gly

Met

Arg

Met

120

Leu

Gln

Lys

Leu

Arg

200

Ser

Ile

Pro

Ser

Ile

280

Asp

Ser

Gly

Ser

Thr

360

Ser

Gln

Leu

Ser

Ser

440

Asp

Leu

Met

Leu

Gly

105

Thr

Asn

Arg

Phe

Lys

185

Leu

Asp

Arg

Ile

Asp

265

Gln

Gly

Glu

Glu

Ala

345

Ala

Leu

Thr

Ser

Ala

425

Gly

Pro

Gly

Asp

Lys
505

90

Ser

Ser

Gly

Met

Arg

170

Asp

Arg

Arg

Tyr

Leu

250

Val

Trp

Phe

Val

Tyr

330

Trp

Pro

Ala

Leu

Arg

410

Lys

Pro

Leu

Glu

Pro
490

Asp

Leu

Ser

His

Glu

155

Cys

Gly

His

Gly

Ser

235

Gln

Glu

Leu

Pro

Glu

315

Thr

Leu

Glu

Leu

Leu

395

Phe

Ser

Pro

Trp

Gly

475

Thr

Asn

Leu

Asn

Val

140

Lys

Pro

Gln

Gln

Thr

220

Tyr

Ala

Leu

Lys

Tyr

300

Val

Cys

Thr

Gly

Ile

380

Thr

Pro

Ser

Leu

Glu
460
Cys

Arg

Ala

Leu

Gly

125

Tyr

Lys

Ala

Asp

His

205

Tyr

Leu

Gly

Leu

His

285

Val

Leu

Leu

Val

Arg

365

Val

Arg

Leu

Leu

Leu

445

Phe

Phe

Pro

Ser

His

110

Asp

Pro

Leu

Ala

Phe

190

Trp

Thr

Leu

Leu

Cys

270

Ile

Gln

Tyr

Ala

Leu

350

Tyr

Phe

His

Ala

Ser

430

Ala

Pro

Gly

Asp

Asp
510

95

Asn

Glu

Gln

His

Gly

175

His

Ser

Cys

Asp

Pro

255

Lys

Val

Val

Leu

Gly

335

Pro

Thr

Leu

His

Arg

415

Leu

Gly

Arg

Gln

Gln
495

Lys

Val

Asp

Gln

Ala

160

Asn

Gly

Leu

Leu

Val

240

Ala

Val

Ile

Leu

Arg

320

Asn

Glu

Asp

Leu

Arg

400

Gln

Val

Leu

Asp

Val
480

Ala

Asp
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94

Leu

Leu
545
Leu

Arg

Tyr

Met

625

Tyr

Pro

Ser

Tyr

His

705

Met

Gln

Tyr

Asp

Pro
785

Ala

Lys

530

Tyr

Arg

Ser

Gln

Arg

610

Lys

Tyr

Glu

Phe

Pro

690

Arg

Arg

Leu

Leu

Ala

770

Leu

Asp

515

Asn

Val

Ala

Ser

Val

595

Asp

Ile

Lys

Ala

Gly

675

Gly

Met

Glu

Val

Asp

755

Ser

Pro

Leu

Ile

Ile

Arg

Glu

580

Ala

Leu

Ala

Lys

Leu

660

Ile

Ile

Asp

Cys

Glu

740

Leu

Ser

Leu

Val

Ile

Val

Arg

565

Gly

Arg

Ala

Asp

Thr

645

Phe

Leu

Pro

Arg

Trp

725

Ala

Arg

Thr

Arg

<210> SEQ ID NO 20

<211> LENGTH:

<212> TYPE: DNA
<213> ORGANISM: Bos

3139

20

Ser

Asn

Glu

550

Pro

Pro

Gly

Ala

Phe

630

Ser

Asp

Leu

Val

Pro

710

His

Leu

Leu

Cys

Pro
790

Glu

Leu

535

Cys

Pro

Leu

Met

Arg

615

Gly

Asn

Arg

Trp

Glu

695

Pro

Ala

Asp

Thr

Ser

775

Ser

taurus

Met

520

Leu

Ala

Gly

Ser

Gln

600

Asn

Leu

Gly

Val

Glu

680

Glu

His

Ala

Lys

Phe

760

Ser

Ser

<400> SEQUENCE:

attcctgget

cgtgggggte

cataggaggc

cctectggygy

ggaaacggag

ggtggeecett

gtacaaggag

ggagattgce

ctgecggecgg

cgggetggeg

ccagectggyg

gtcetgetgyg

ctggageect

gggcagcctg

ggcagtcgee

agcttectac

gggctgcgca

ggagctgaga

tcctegagag

gggcacctgg

gectggecce

tgcggttatg

tgacacctge

ccgaggatge

Glu

Gly

Ala

Pro

Phe

585

Tyr

Val

Ala

Arg

Tyr

665

Ile

Leu

Cys

Pro

Val

745

Gly

Ser

Phe

Val

Val

Lys

Asp

570

Pro

Leu

Leu

Arg

Leu

650

Thr

Phe

Phe

Pro

Ser

730

Leu

Pro

Asp

Ser

Met

Cys

Gly

555

Leu

Ala

Glu

Val

Gly

635

Pro

His

Thr

Ser

Pro

715

Gln

Leu

Tyr

Ser

Phe
795

actccecgage

gcgaggecge

cggcaggaag

ggctccaget

cagcceggag

ctgcgggegg

tggccgggta

tggccagtac

Lys

Thr

540

Asn

Ser

Leu

Ser

Thr

620

Ile

Val

Gln

Leu

Leu

700

Glu

Arg

Ala

Ser

Val

780

Pro

Leu

525

Gln

Leu

Pro

Val

Arg

605

Glu

His

Lys

Ser

Gly

685

Leu

Leu

Pro

Val

Pro

765

Phe

Gly

Ile

Glu

Arg

Asp

Ser

590

Lys

Asp

His

Trp

Asp

670

Gly

Arg

Tyr

Thr

Ser

750

Ala

Ser

Val

Gly

Gly

Glu

Gly

575

Cys

Cys

Asn

Ile

Met

655

Val

Ser

Glu

Gly

Phe

735

Glu

Gly

His

Gln

Arg

Pro

Phe

560

Pro

Ala

Ile

Val

Asp

640

Ala

Trp

Pro

Gly

Leu

720

Lys

Glu

Gly

Asp

Thr
800

agtcttetgt

ggaggaccca

gagatgcggce

ttgtcctttyg

cagcaagagce

getgagegca

cgaggctgga

ctctgectat

ctcegetggy

gaaaggcagt

tgctgttggt

aggcctcetga

aggagttgac

gtggccactg

gaggcegett

cacgaggcete

60

120

180

240

300

360

420

480
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cttgettetyg cacaacgtca ccttggttgt ggacgactee atgacctceca gcaatggcga 540
cgaggacccee aagatccaca ggggccectt gaatgggcac gtttacccece agcaagcacce 600
ctactggacg cacccccage gcatggagaa gaaactgcat getgtgcectyg ccgggaacac 660
cgtcaagtte cgctgtecag ctgcaggcaa ccccatgece accatccget ggctcaagga 720
tggacaggac ttccacgggg agcatcgcat tggaggcatt cggetgegece accagcactg 780
gagectggtyg atggaaageg tggtgeccte tgaccgtgge acttacacct gectegtgga 840
gaattctttyg ggcagcattce gctatagcta cctgctggac gtgctggage ggtccccgea 900
ceggeccate cttcaggcag ggctcccage caacaccacyg getgtggtgyg gcagtgacgt 960
ggaactgcte tgcaaggtgt acagcgacgce ccagccccac atccagtggce tgaagcacat 1020
cgtcatcaac ggcagcagct tcecggtgccga cggcttecce tatgtgcaag tcecttaaagac 1080
agcggacatc aatagctcag aggtggaggt cttgtacctt cggaatgtat ctgctgagga 1140
tgcaggcgag tacacctgcecc tggcgggcaa ctccatcegge ctttectacce agtcecggectg 1200
gctcacggty ctgccagagg aggatctcac gtggacageg acagcacccg aaggcaggta 1260
cacggacatc atcctgtact cgtcaggctce tctggcectttg atcgtgttee tgectgetggt 1320
cgggctatat cgcaggcaga cgctcctcac cegacaccac cgacagceccyg ccaccgtgca 1380
gaagttgtect cgcttteccte tggcccgaca gttctegcetyg gagtcaggcet cctcagecaa 1440
gtcaagcttg tcececectggtge ggggtgtecg tetctectec ageggcccce ccttgctege 1500
tggcctegtg agtctcgace tgectcettga cccactgtgg gagttecccee gggacaggcet 1560
ggtgctggga aagcccctgg gcgagggctg ctttgggcag gtggtgtgeg cagaggectt 1620
cggcatggac cccaccecggce cagaccaagce cagcaccgtyg gcetgtcaaga tgcttaagga 1680
caacgcctcecce gacaaggact tggcagacct ggtcectctgag atggaggtga tgaagctgat 1740
tggccgacac aagaacatta tcaacctgct gggtgtcetge acccaggaag ggcccttgta 1800
cgtgatcegtg gagtgtgetyg ccaagggcaa cctgcgggag ttcecctgecggg cecgecgecce 1860
cccaggecct gacctcagece ctgacgggece teggagcage gaggggcecge tctecttece 1920
tgcccectggte tectgecgect accaggtgge ccggggcatg cagtacctgg agtcccggaa 1980
gtgcatccac cgggacctgg ctgcccgcaa tgtactggtg accgaggaca atgtgatgaa 2040
gattgcagac ttcgggctgg ccegtggcat ccaccacatt gactactaca agaaaactag 2100
caacggccgce ctgcctgtca agtggatgge accagaggcc ttgtttgaca gagtctacac 2160
acaccagagt gatgtgtggt cgtttggaat cctgctgtgg gagatcttca ccctcecggggg 2220
ctcccecatac cctggcatcee ccegtggagga gctgtteteg ctgctacgag aggggcatcg 2280
gatggaccgyg cccccacact gccccccaga getatacggg ctgatgegeg agtgetggea 2340
cgcagcaccce tctcagaggce ccactttcaa gcaactggta gaggcactgg acaaggtcect 2400
gctggecgte tetgaggagt acctcgacct ccgcectaacce tttggaccct actceccccectge 2460
cggcggggac gccagcagca cctgctecte tagcgactet gtcttcagee acgacccect 2520
accactgagg cccagctect tetecttece tggggtgcag acgtgagcag aggcacaggce 2580
tgtatgggca gggtcagctg ccagecttgg gcctectgge tcaactgaaa ccaggtggca 2640
ctegtecttg gecageccccag gecctgacct aagggtacta tcccagatct ctggttetgt 2700
ttgggggagg tctgtccttyg gtectggggt ccctagtete gagacttect tetcectggect 2760
ctgggtcectca agccagagtt caatcccagce ctcaaggcecce tgttectttgg agtecgtggece 2820
ccagtgttct aatggcttgt taaggttctg cttggacttc tgggccttgg tagaagtcect 2880
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tgttccaggg ctttggttgg acctggctge agggctgtcet taaacctccece cgcttceccca 2940
taccaagaga ggtcttagac ctctgaaccce cacttcccecca ggcectcecceet gectcecectet 3000
gctgettgte ccagcatctt gatggaagga gcgcttgtge ccaccccatce cccacaccgce 3060
ccegtgetgg ctgagaggcet gggagcectac caaaacacag aagcaaatga ccttttataa 3120
attatttttt tgaaatgaa 3139
<210> SEQ ID NO 21
<211> LENGTH: 114
<212> TYPE: PRT
<213> ORGANISM: Sus scrofa
<400> SEQUENCE: 21
Met Ser Leu Ile Phe Phe Thr Leu Tyr Ile Val Ile Phe Ser Leu Leu
1 5 10 15
Leu Ile Val Lys Leu Gln Leu Gln Ala Glu Glu Arg Gly Val Val Ser
20 25 30
Ile Lys Gly Val Cys Ala Asn Arg Tyr Leu Ala Met Lys Glu Asp Gly
35 40 45
Arg Leu Leu Ala Ser Lys Cys Val Thr Asp Glu Cys Phe Phe Phe Glu
50 55 60
Arg Leu Glu Ser Asn Asn Tyr Asn Thr Tyr Arg Ser Arg Lys Tyr Ser
65 70 75 80
Ser Trp Tyr Val Ala Leu Lys Arg Thr Gly Gln Tyr Lys Leu Gly Pro
85 90 95
Lys Thr Gly Pro Gly Gln Lys Ala Ile Leu Phe Leu Pro Met Ser Ala
100 105 110
Lys Ser
<210> SEQ ID NO 22
<211> LENGTH: 345
<212> TYPE: DNA
<213> ORGANISM: Sus scrofa
<400> SEQUENCE: 22
atgtctctta tcecttcetttac cctgtatatt gtaatttttt ccttattact tatagtcaaa 60
ctacaacttc aagcagaaga gagaggggtt gtgtctatca aaggagtgtyg tgcaaaccgt 120
tatcttgcta tgaaggaaga tggaagatta ctggcttcta aatgtgttac agacgagtgt 180
ttettttttyg aacgactgga atctaataac tacaatactt accggtcgag gaaatactce 240
agttggtatg tggcactgaa acgaacgggg cagtataaac ttggacccaa aacaggacct 300
gggcagaaag ctatactttt tcttccaatg tctgctaaga gctga 345

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 23
H: 818
PRT

<213> ORGANISM: Sus scrofa

<400> SEQUENCE: 23

Met Cys Ser Trp Lys Cys Leu Leu Phe Trp Ala Val Leu Val Thr Ala

1

5

10

15

Thr Leu Cys Thr Ala Arg Pro Ala Pro Thr Ser Pro Glu Gln Ala Gln

20

25

30

Pro Trp Gly Ala Pro Val Glu Val Glu Ser Phe Leu Val His Pro Gly

35

40

45
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100

Asp

Asn

65

Ile

Gly

Tyr

Asp

Lys

145

Lys

Pro

Lys

Ala

Asn

225

Tyr

Ala

Phe

Lys

Tyr

305

Met

Tyr

Trp

Ser

Ile

385

Thr

Lys

Met

Gly

Pro

Leu

50

Trp

Thr

Leu

Phe

Asp

130

Pro

Lys

Ser

Glu

Thr

210

Tyr

Gln

Gly

Met

His

290

Val

Glu

Thr

Leu

Pro

370

Ser

Lys

Ser

Asn

Thr
450

Arg

Leu

Leu

Gly

Tyr

Ser

115

Asp

Asn

Leu

Ser

Phe

195

Trp

Thr

Leu

Leu

Cys

275

Ile

Gln

Val

Cys

Thr

355

Leu

Cys

Lys

Ile

Ser
435

Pro

Trp

Gln

Arg

Glu

Ala

100

Val

Asp

Pro

His

Gly

180

Lys

Ser

Cys

Asp

Pro

260

Lys

Glu

Ile

Leu

Leu

340

Val

Tyr

Met

Ser

Pro
420
Gly

Met

Glu

Leu

Asp

Glu

85

Cys

Asn

Asp

Val

Ala

165

Thr

Pro

Ile

Val

Val

245

Ala

Val

Val

Leu

His

325

Ala

Leu

Leu

Val

Asp

405

Leu

Val

Leu

Leu

Arg

Gly

70

Val

Val

Val

Ser

Ala

150

Val

Pro

Asp

Ile

Val

230

Val

Asn

Tyr

Asn

Lys

310

Leu

Gly

Glu

Glu

Gly

390

Phe

Arg

Leu

Ala

Pro

Cys

55

Val

Glu

Thr

Ser

Ser

135

Pro

Pro

Asn

His

Met

215

Glu

Glu

Lys

Ser

Gly

295

Thr

Arg

Asn

Ala

Ile

375

Ser

His

Arg

Leu

Gly
455

Arg

Arg

Gln

Val

Ser

Asp

120

Ser

Tyr

Ala

Pro

Arg

200

Asp

Asn

Arg

Thr

Asp

280

Ser

Ala

Asn

Ser

Leu

360

Ile

Val

Ser

Gln

Val
440

Val

Asp

Leu

Leu

Arg

Ser

105

Ala

Glu

Trp

Ala

Thr

185

Ile

Ser

Glu

Ser

Val

265

Pro

Lys

Gly

Val

Ile

345

Glu

Ile

Ile

Gln

Val
425
Arg

Ser

Arg

Arg

Val

Asp

90

Pro

Leu

Glu

Thr

Lys

170

Leu

Gly

Val

Tyr

Pro

250

Ala

Gln

Ile

Val

Ser

330

Gly

Glu

Tyr

Ile

Met

410

Ser

Pro

Glu

Leu

Asp

Glu

75

Ser

Ser

Pro

Lys

Ser

155

Thr

Arg

Gly

Val

Gly

235

His

Leu

Pro

Gly

Asn

315

Phe

Leu

Arg

Cys

Tyr

395

Ala

Ala

Ser

Tyr

Val

Asp Val Gln

60

Ser

Val

Gly

Ser

Glu

140

Pro

Val

Trp

Tyr

Pro

220

Ser

Arg

Gly

His

Pro

300

Thr

Glu

Ser

Pro

Thr

380

Lys

Val

Asp

Arg

Glu
460

Leu

Asn

Pro

Ser

Ser

125

Thr

Glu

Lys

Leu

Lys

205

Ser

Ile

Pro

Ser

Ile

285

Asp

Thr

Asp

His

Ala

365

Gly

Met

His

Ser

Leu
445

Leu

Gly

Arg

Ser

Asp

110

Glu

Asp

Lys

Phe

Lys

190

Val

Asp

Asn

Ile

Asn

270

Gln

Asn

Asp

Ala

His

350

Val

Ala

Lys

Lys

Ser

430

Ser

Pro

Lys

Ser

Thr

Asp

95

Thr

Asp

Asn

Met

Lys

175

Asn

Arg

Lys

His

Leu

255

Val

Trp

Leu

Lys

Gly

335

Ser

Met

Phe

Ser

Leu

415

Ala

Ser

Glu

Pro

Ile

Arg

80

Ser

Thr

Asp

Thr

Glu

160

Cys

Gly

Tyr

Gly

Thr

240

Gln

Glu

Leu

Pro

Glu

320

Glu

Ala

Thr

Leu

Gly

400

Ala

Ser

Ser

Asp

Leu
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465

Gly

Asp

Lys

Glu

Gly

545

Ser

Leu

Ser

Tyr

625

Ala

Arg

Tyr

Ile

Leu

705

Cys

Pro

Ile

Leu

Ser

785

Pro

Arg

<210>
<211>
<212>
<213>

<400>

cggggctatc gcggcecccge caggaccgga gcggagcccg ggggcggcgg gccggagcecyg

aggacgcggyg cgcccgecag cocgcacaag ccacggegga ctcetccagag geggaatcege

Glu

Lys

Ser

Met

530

Ala

Lys

Glu

Lys

Leu

610

Leu

Arg

Leu

Thr

Phe

690

Phe

Thr

Ser

Val

Asp

770

Ser

Cys

Arg

Gly

Asp

Asp

515

Met

Cys

Gly

Tyr

Asp

595

Ala

Val

Asp

Pro

His

675

Thr

Lys

His

Gln

Ala

755

Gln

Gly

Leu

Cys

Lys

500

Ala

Lys

Thr

Asn

Cys

580

Leu

Ser

Thr

Ile

Val

660

Gln

Leu

Leu

Glu

Arg

740

Leu

Tyr

Glu

Pro

SEQUENCE :

Phe

485

Pro

Thr

Met

Gln

Leu

565

Tyr

Val

Lys

Glu

His

645

Lys

Ser

Gly

Leu

Leu

725

Pro

Thr

Ser

Asp

Arg
805

SEQ ID NO 24
LENGTH:
TYPE: DNA
ORGANISM: Sus scrofa

3974

24

470

Gly

Asn

Glu

Ile

Asp

550

Arg

Asn

Ser

Lys

Asp

630

His

Trp

Asp

Gly

Lys

710

Tyr

Thr

Ser

Pro

Ser

790

His

Gln

Arg

Lys

Gly

535

Gly

Glu

Pro

Cys

Cys

615

Asn

Ile

Met

Val

Ser

695

Glu

Met

Phe

Asn

Ser

775

Val

Pro

Val

Val

Asp

520

Lys

Pro

Tyr

Ser

Ala

600

Ile

Val

Asp

Ala

Trp

680

Pro

Gly

Met

Lys

Gln

760

Phe

Phe

Pro

Val

Thr

505

Leu

His

Leu

Leu

His

585

Tyr

His

Met

Tyr

Pro

665

Ser

Tyr

His

Met

Gln

745

Glu

Pro

Ser

Gln

Leu

490

Lys

Ser

Lys

Tyr

Gln

570

Asn

Gln

Arg

Lys

Tyr

650

Glu

Phe

Pro

Arg

Arg

730

Leu

Tyr

Asp

His

Leu
810

475

Ala

Val

Asp

Asn

Val

555

Ala

Pro

Val

Asp

Ile

635

Lys

Ala

Gly

Gly

Met

715

Asp

Val

Leu

Thr

Glu

795

Ala

Glu

Ala

Leu

Ile

540

Ile

Arg

Glu

Ala

Leu

620

Ala

Lys

Leu

Val

Val

700

Asp

Cys

Glu

Asp

Arg

780

Pro

Asn

Ala

Val

Ile

525

Ile

Val

Arg

Glu

Arg

605

Ala

Asp

Thr

Phe

Leu

685

Pro

Lys

Trp

Asp

Leu

765

Ser

Leu

Gly

Ile

Lys

510

Ser

Asn

Glu

Pro

Gln

590

Gly

Ala

Phe

Thr

Asp

670

Leu

Val

Pro

His

Leu

750

Ser

Ser

Pro

Gly

Gly

495

Met

Glu

Leu

Tyr

Pro

575

Leu

Met

Arg

Gly

Asn

655

Arg

Trp

Glu

Ser

Ala

735

Asp

Met

Thr

Glu

Leu
815

480

Leu

Leu

Met

Leu

Ala

560

Gly

Ser

Glu

Asn

Leu

640

Gly

Ile

Glu

Glu

Asn

720

Val

Arg

Pro

Cys

Glu

800

Lys
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cgageccagt gagagtcage tcaccaacga ggatcaagec cacagcageyg tctcecatgga 180
ggtgtggage ctggtcacca acctctaacce gcagaactgg gatgtgcagce tggaagtgec 240
tectettetyg ggctgtgetyg gtcacageca cgetcetgeac ggecaggecyg gctcecgacct 300
cgecggaaca agctcagecce tggggagecce cegtggaagt ggagtectte ctggtcecace 360
ceggtgacct getgeagete cgetgtegge tgegggacga tgttcagage atcaactgge 420
tgcgggacgg ggtgcagetyg gtggaaagca accgcacceg catcacaggyg gaggaggtgg 480
aggtgcggga ctcegtgece tccgacteeg gectctacge ctgtgtgace agcageccct 540
cgggcagcega caccacctac ttctcegtca acgtctcaga tgctetcccee tetteggagg 600
atgacgatga cgatgatgac tcctcctcag aggagaaaga gacagataac accaaaccaa 660
acccegtgge tccgtactgg acatccccag agaagatgga aaagaaattyg catgeggtge 720
cagctgccaa gacagtgaag ttcaagtgcece cctecagtgg gactectaac cccaccttge 780
gectggcetgaa aaatggcaaa gaattcaagce ctgaccacag aatcggaggce tacaaggtcece 840
gttatgccac ctggagcatc atcatggact ccgtggtgee ctecgacaag ggcaactaca 900
cctgegtegt ggagaacgag tatggcagca tcaaccacac ctaccagett gacgttgtgg 960
agcggtecce tcaccggece atcctgeagg cagggttgece agcecaacaag acagtggcce 1020
tgggcagcaa tgtggaattc atgtgcaagg tgtacagtga cccacagccce cacatccagt 1080
ggctaaagca catcgaggtg aatgggagta agattggtcc ggacaaccta ccttatgtcece 1140
agatcttgaa gactgccggce gttaatacca ccgacaaaga gatggaggtg ctccacttaa 1200
ggaatgtcte ctttgaggac gcgggggagt atacatgctt ggcgggtaac tctatcggac 1260
tctececcatca ctectgcatgg ttgaccgtte tggaagceect ggaagagcgce ccggcggtga 1320
tgacctegece cttgtacctyg gagatcatca tctactgcac aggggcctte ctcatctect 1380
gcatggtggg gtctgtcatce atctacaaga tgaagagtgg caccaagaag agtgacttcce 1440
acagccagat ggccgtgcac aagctggeca agagcatccee tcetgcgcaga caggtgtcag 1500
ctgactccag tgcctccatg aactctgggg tcectactggt teggcecgteg cgtcetcectect 1560
ccagtgggac ccccatgetg getggggtcet ccgaatacga gecttecctgaa gacccteget 1620
gggagctgece tcgggacagg ctggttttag gcaaacccet gggagagggce tgctttggge 1680
aggtggtgtt ggcagaggcce attgggetgg acaaggacaa gcccaaccgt gtgaccaaag 1740
tggctgtgaa gatgctgaag tcggatgcaa cagagaaaga cctgtcagac ctgatctcectg 1800
agatggagat gatgaagatg attgggaagc acaagaacat catcaacctg ctgggggcct 1860
gcacgcagga cggacctcte tatgtcattg tggagtatgce ctccaagggc aacctcegtg 1920
agtacctgca ggcceggagg ccgcectggece tggaatactyg ctacaacccece agccacaacce 1980
cggaggagca gctctcecctece aaggacctgg tctectgtge ctatcaggtg getcgaggca 2040
tggagtacct cgcttccaag aagtgcatac accgagacct ggccgccagg aacgtcectceg 2100
tgacggaaga caacgtgatg aagatcgcag actttggcect tgcccgggac atccaccaca 2160
ttgactacta caaaaagaca accaacggcce gactgccggt gaagtggatyg gcaccggaag 2220
ctttgtttga ccggatctac acccaccaga gtgacgtgtg gtcttttggg gtgctcectgt 2280
gggaaatctt cactctgggce ggctccccat accctggegt cectgtggag gagecttttca 2340
agctgttgaa ggagggtcat cggatggaca agcccagtaa ctgcacccat gaactataca 2400
tgatgatgcg agactgttgg cacgcggtac cctecccagag acctacctte aagcagectgg 2460
tggaagacct ggaccgcatt gtggecttga cctceccaacca ggagtatctg gacctgtcega 2520
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tgccectgga ccagtactecce cccagcettcee ctgacacccg cagctctacce tgctectcetg 2580
gggaagattc cgtcttcectcet cacgaaccct tgcccgagga gecctgecctg ccecgacacce 2640
caccecaget tgccaacggce ggactcaaac ggegctgace ggcaccctgg caccectcece 2700
caaactccat ccttagctgt gacccctcecce ccectectget ggactcectgee ccaccccgece 2760
ccttectget ggcaggagec agctgcectac ctggggectt cacccccagt teccectetcee 2820
acctcececct cectcetcagece tgctggtgceg acagaggaac agggaggcag gtacttgetg 2880
acggccactt tgttctctec cagtgttgga ccaagacccce ctcccectceca ccgggcactg 2940
cctggagggg tgggaagtgg gggatgagca gcactcgagce gactgagctt tecggtgttg 3000
gttttgtetyg cteccatgcag cctgtccace cgggttctgg tggcaggtcecce ttgggctaca 3060
gcagtggttyg ggggcggggt cagtgcttgg gectctgcge cagatggatg gtgccaaggyg 3120
cttcttaatt ccaatactaa tgtgctttgce tgaccaaata cctggtacca gaggatggag 3180
ttgcagaggc tggaagcagt gtggtggcce tggggcccag ccccaaacca ggggetttgt 3240
acatagctac gaagaaaaca caaagtgtat aaatctgagt atatatttac atgtcttttt 3300
aaaagggtcg ttaccagaga tttacccact ggggaagatg ctcctggtgg ctgggaggca 3360
tcggttgcta tatattaaaa acaaagaaaa aagaaaaaaa aaaaaggaaa atgtttttaa 3420
aaaggtcata tattttttgc tacttttgct gttttatttt tttaaattat gttctaaacc 3480
tattttcagt ttaggtccct caataaaaat tgctgctget tcatttttat acgggctgtg 3540
tgacgcacac gggagaggat cttggccgca aaggagcaag cgggctctgg agectgtetgt 3600
ccagagtgcg tactatctgt ggtcccectcee cactectcecac cttatgtcte actcecctaggce 3660
ctccgcacag accttgttge ttttggaaag gcagggaaag aagatgagat gggcagggag 3720
cagaggcact gggcccaggg ccaggcttet cagecctceat tteectgggyg aagagaggag 3780
gaaggggatyg gggggcagaa tggggtgtga gtgtcagaca gggagctgga ggectggect 3840
caaaagagcc aaggtgtagg agttcctgca gtggcacaac aggatcggtg gtgtcecttggg 3900
tgtgctggga tgcagatttg atccctggce cagcacagtg ggttaaggat ggggcegttgce 3960
cgcagcetgtg actt 3974

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 25
H: 822
PRT

ISM: Sus scrofa

<400> SEQUENCE: 25

Met Val Ser
1

Thr Leu Ser

Val Glu Pro
35

Val Tyr Val
50

Arg Asp Ala
65

Pro Asn Asn

Ala Thr Pro

Trp Gly Arg Phe Ile

Leu Ala Arg Pro Ser

20

Glu Glu Pro Pro Thr

40

Ala Ala Pro Arg Glu

55

Ala Val Ile Ser Trp

70

Arg Thr Val Leu Ile

85

Arg Asp Ser Gly Leu

100

Cys

Phe

25

Lys

Ser

Thr

Gly

Tyr
105

Leu

10

Asn

Tyr

Leu

Lys

Glu

90

Ala

Val

Leu

Gln

Glu

Asp

75

Tyr

Cys

Val Val Thr

Val Glu Asp
30

Ile Ser Gln
45

Leu Arg Cys
60

Gly Val His

Leu Gln Ile

Thr Ala Ala
110

Met Ala
15

Thr Thr

Pro Glu

Leu Leu

Leu Gly
80

Lys Gly
95

Arg Ser



107

US 9,226,960 B2

-continued

108

Ser

Ser

145

Lys

Phe

Lys

Asp

225

Asn

Ile

Asp

Gln

Gly

305

Asn

Glu

Ala

Glu

Gly

385

Met

Ala

Thr

Ser
465

Lys

Asp

Ser

130

Glu

Met

Arg

Asn

Arg

210

Lys

His

Leu

Val

Trp

290

Leu

Ala

Tyr

Trp

Ile

370

Val

Lys

Lys

Glu

Thr

450

Glu

Leu

Met

Thr

Ser

115

Gly

Asn

Glu

Cys

Gly

195

Asn

Gly

Thr

Gln

Glu

275

Ile

Pro

Glu

Ile

Leu

355

Thr

Phe

Thr

Leu

Ser

435

Arg

Tyr

Thr

Ala

Val
515

Glu

Asp

Ser

Lys

Pro

180

Lys

Gln

Asn

Tyr

Ala

260

Phe

Lys

Tyr

Val

Cys

340

Thr

Ala

Leu

Thr

Thr

420

Ser

Leu

Glu

Leu

Glu

500

Ala

Thr

Asp

Asn

Arg

165

Ala

Glu

His

Tyr

His

245

Gly

Val

His

Leu

Leu

325

Lys

Val

Ser

Ile

Thr

405

Lys

Ser

Ser

Leu

Gly
485

Ala

Val

Val

Glu

Ser

150

Leu

Gly

Phe

Trp

Thr

230

Leu

Leu

Cys

Val

Lys

310

Ala

Val

Leu

Pro

Ala

390

Lys

Arg

Ser

Ser

Pro
470
Lys

Val

Lys

Tyr

Asp

135

Lys

His

Gly

Lys

Ser

215

Cys

Asp

Pro

Lys

Glu

295

Val

Leu

Ser

Pro

Asp

375

Cys

Lys

Ile

Met

Thr

455

Glu

Pro

Gly

Met

Phe

120

Asp

Arg

Ala

Ser

Gln

200

Leu

Val

Val

Ala

Val

280

Lys

Leu

Phe

Asn

Lys

360

Tyr

Met

Pro

Pro

Asn

440

Ala

Asp

Leu

Ile

Leu
520

Met

Thr

Ala

Val

Pro

185

Glu

Ile

Val

Val

Asn

265

Tyr

Asn

Lys

Asn

Tyr

345

Gln

Leu

Val

Asp

Leu

425

Ser

Asp

Pro

Gly

Asp

505

Lys

Val

Asp

Pro

Pro

170

Thr

His

Met

Glu

Glu

250

Ala

Ser

Gly

His

Val

330

Ile

Gln

Glu

Val

Phe

410

Arg

Asn

Thr

Lys

Glu

490

Lys

Asp

Asn

Gly

Tyr

155

Ala

Pro

Arg

Glu

Asn

235

Arg

Ser

Asp

Ser

Ser

315

Thr

Gly

Ala

Ile

Thr

395

Ser

Arg

Thr

Pro

Trp

475

Gly

Glu

Asp

Val

Ser

140

Trp

Ala

Thr

Ile

Ser

220

Asp

Ser

Thr

Ala

Lys

300

Gly

Glu

Gln

Pro

Ala

380

Val

Ser

Gln

Pro

Met

460

Glu

Cys

Lys

Ala

Thr

125

Glu

Thr

Asn

Met

Gly

205

Val

Tyr

Pro

Val

Gln

285

Tyr

Ile

Ala

Ala

Val

365

Ile

Ile

Gln

Val

Leu

445

Leu

Phe

Phe

Pro

Thr
525

Asp

Asp

Asn

Thr

Arg

190

Gly

Val

Gly

His

Val

270

Pro

Gly

Asn

Asp

Asn

350

Arg

Tyr

Leu

Pro

Thr

430

Val

Ala

Pro

Gly

Lys

510

Glu

Ala

Phe

Thr

Val

175

Trp

Tyr

Pro

Ser

Arg

255

Gly

His

Pro

Ser

Ala

335

Gln

Glu

Cys

Cys

Ala

415

Val

Arg

Gly

Arg

Gln
495

Glu

Lys

Ile

Val

Glu

160

Lys

Leu

Lys

Ser

Ile

240

Pro

Gly

Ile

Asp

Ser

320

Gly

Ser

Lys

Ile

Arg

400

Val

Ser

Ile

Val

Asp

480

Val

Ala

Asp
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110

Leu

His

545

Leu

Leu

Arg

Tyr

His

625

Met

Tyr

Pro

Ser

Tyr

705

Met

Gln

Asp

Pro

785

Pro

Asn

<210>
<211>
<212>
<213>

<400>

Ser

530

Lys

Tyr

Arg

Val

Gln

610

Arg

Lys

Tyr

Glu

Phe

690

Pro

Arg

Arg

Leu

Tyr

770

Asp

Asp

Gly

Asp

Asn

Val

Ala

Pro

595

Leu

Asp

Ile

Lys

Ala

675

Gly

Gly

Met

Asp

Val

755

Leu

Thr

Pro

Ser

Leu

Ile

Ile

Arg

580

Glu

Ala

Leu

Ala

Lys

660

Leu

Val

Ile

Asp

Cys

740

Glu

Asp

Arg

Met

Val
820

SEQUENCE :

Val

Ile

Val

565

Arg

Glu

Arg

Ala

Asp

645

Thr

Phe

Leu

Pro

Lys

725

Trp

Asp

Leu

Ser

Pro

805

Asn

SEQ ID NO 26
LENGTH:
TYPE: DNA
ORGANISM: Sus

2738

26

Ser

Asn

550

Glu

Pro

Gln

Gly

Ala

630

Phe

Thr

Asp

Met

Val

710

Pro

His

Leu

Ser

Ser

790

Tyr

Thr

Glu

535

Leu

Tyr

Pro

Met

Met

615

Arg

Gly

Asn

Arg

Trp

695

Glu

Ala

Ala

Asp

Gln

775

Cys

Glu

scrofa

Met

Leu

Ala

Gly

Thr

600

Glu

Asn

Leu

Gly

Val

680

Glu

Glu

Asn

Val

Arg

760

Pro

Ser

Pro

tcgtecacat

ggcecgettea

ttcaatttag

tcccaaccag

cgagatgeeg

acagtgctta

tatgcttgta

ggagatatgg

tctgectggt

ttgaggatac

aagtttacgt

ccgtgatcag

ttggggagta

cegetgetag

aagaggacgg

tgtggtcacc

cacggtggag

ggctgegece

ttggactaag

cttgcagata

gagtgtagac

Glu

Gly

Ser

Met

585

Phe

Tyr

Val

Ala

Arg

665

Tyr

Ile

Leu

Cys

Pro

745

Ile

Leu

Ser

Cys

Met

Ala

Lys

570

Glu

Lys

Leu

Leu

Arg

650

Leu

Thr

Phe

Phe

Thr

730

Ser

Leu

Glu

Gly

Leu
810

Met

Cys

555

Gly

Tyr

Asp

Ala

Val

635

Asp

Pro

His

Thr

Lys

715

Asn

Gln

Thr

Gln

Asp

795

Pro

gggattggca

atggcaacct

ccggaagage

cgggagtcgc

gatggggtac

aaaggtgcca

agtgagactg

Lys

540

Thr

Asn

Ser

Leu

Ser

620

Thr

Ile

Val

Gln

Leu

700

Leu

Glu

Arg

Leu

Tyr

780

Asp

Pro

Met

Gln

Leu

Tyr

Val

605

Gln

Glu

Asn

Lys

Ser

685

Gly

Leu

Leu

Pro

Thr

765

Ser

Ser

Tyr

Ile

Asp

Arg

Asp

590

Ser

Lys

Asn

Asn

Trp

670

Asp

Gly

Lys

Tyr

Thr

750

Thr

Pro

Val

Pro

Gly

Gly

Glu

575

Val

Cys

Cys

Asn

Ile

655

Met

Val

Ser

Glu

Met

735

Phe

Asn

Ser

Phe

Gln
815

Lys

Pro

560

Tyr

Asn

Thr

Ile

Val

640

Asp

Ala

Trp

Pro

Gly

720

Met

Lys

Glu

Tyr

Ser

800

Arg

gegtaaccat

tgtctetgge

caccaaccaa

tagagttgeg

acttggggee

cgcctaggga

tctacttcat

ggtcagctgg

ceggeectee

ataccaaatc

ctgectgtty

caacaatagg

ctceggecte

ggtcaatgte

60

120

180

240

300

360

420
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112

-continued
acagatgcca tctegtecgg agatgacgag gacgacaccyg atggctcaga ggattttgte 480
agtgagaaca gtaacagcaa gagagcccceg tactggacca acacagaaaa gatggaaaaa 540
cggctgecacyg ctgteectge cgccaacact gtcaagttece getgtccage tgggggtagt 600
ccaacaccaa cgatgaggtg gctgaaaaac gggaaggaat ttaagcagga acatcgcatt 660
ggaggctata aggtacgaaa ccagcactgg agcctcatta tggaaagegt ggttccatcce 720
gacaaaggaa attatacctg cgtggtggag aacgattacg ggtccatcaa tcacacrtac 780
cacctegacg tcegttgageg atcgcegeac cggeccatee tcecaagecegyg actgecggece 840
aacgccteca cegtggttgg gggcgacgtg gagtttgtet gcaaggtgta cagtgatgece 900
cagceccaca tccagtggat caaacacgtg gaaaagaacyg gcagcaaata cgggceccgac 960
gggctgccett acctcaaggt tctgaagcac tcagggataa atagttccaa tgcagaagtg 1020
ctggctetgt tcaatgtgac tgaggcggat gctggggagt atatttgtaa ggtctccaat 1080
tatatagggc aggccaacca gtctgcectgg ctcactgtecce tgccaaaaca gcaagctccce 1140
gtgagagaaa aggagatcac agcttcccca gactacctgg agatagccat ttactgcata 1200
ggggtcttee tgatcgectg catggtggtg acggtcatte tgtgccggat gaagaccacce 1260
accaagaagc cggacttcag cagccagcecg gcagtgcaca agctgaccaa gcgcatccce 1320
ctgcggagac aggtaacagt ttctgccgag tccagctect ccatgaactce caacacccca 1380
ctggtgagga ttacaactcg cctctectee acagcagaca cccccatget ggegggggte 1440
tcecgagtacg agctgccgga agatccaaag tgggagtttce ccagagataa gcectgacgcetg 1500
ggcaaaccece tgggagaagg ttgctttggg caagtggtca tggctgaagce ggtgggaatce 1560
gacaaagaga agcccaagga agcagtcact gtggcegtga agatgttgaa agatgatgece 1620
acagagaaag acctttctga tcectggtgtca gagatggaga tgatgaagat gattggcaaa 1680
cacaaaaata tcataaatct cctcggagcce tgtactcagg atgggccgcet ctacgtcata 1740
gtegagtacyg cctcgaaagg caacctccga gagtacctge gegeceggeg gectecgggyg 1800
atggagtact cgtacgacgt caaccgcgtg cccgaggagce agatgacctt caaggacttg 1860
gtgtcctgca cctaccagct ggeccgggge atggagtact tggcectccca aaaatgtatce 1920
catcgagatt tagccgccag aaatgttttg gtaacagaaa acaatgtgat gaaaatagcc 1980
gacttcggac tggccagaga tatcaacaat atagactatt acaaaaagac caccaatggce 2040
cggcttecgg tcaagtggat ggctccagag gccctttttg atcgegtgta cacccaccag 2100
agtgatgtct ggtccttegg ggtgttaatg tgggagatct tcacgttagg gggctcgecce 2160
tacccaggga ttccegtgga ggaacttttt aagectgctca aagaaggaca caggatggat 2220
aagccagcaa actgcaccaa cgaactgtat atgatgatga gagactgttg gcatgcggtg 2280
ccetcacaga gacccacctt caagcagttg gtagaagact tggatcgaat tcetcacactce 2340
acgaccaatg aggactactt ggacctcagt cagcctctecg aacagtattc acctagttac 2400
cctgacacca ggagttcttg ctectteggga gatgattcetg ttttectctee ggaccceccatg 2460
ccttatgaac cctgecttece tecgtaccca cagagaaacg gcagtgttaa cacatgaacg 2520
ggcttgteee cctgtecccca gacagggecg cgccgggage ctaggtgtac tgagcagggyg 2580
aggccatgcce tcccgcagece tgtatatatg gatcagagga gtaaataatt ggaaacgtgg 2640
atcggcagga gcctaggtgt actgagcagg ggaggccatg cctcececgcag cctgtatata 2700
tggatcagag gagtaaataa ttggaaacgt gatcggca 2738
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-continued

<210> SEQ ID NO 27

<211> LENGTH: 391

<212> TYPE: DNA

<213> ORGANISM: Sus scrofa

<400> SEQUENCE: 27

gtcatcggat ggacaagccc agtaactgca cccatgaact gtaagcatga ggagatgect 60

ggggccctgg gctecageect gggagggtgg gggatgggcet ggacgrgtag aggagggaag 120

grgtgctyag ccagayaccg gggacttcct ggccacccect cecacagtec tecggccctyg 180
agcctttttt tttttaaaac tcagtgaatt ttattacatt tatagttgta caatgatcat 240
cacaacccta agectttttt ttttttcatce tgcttcttet cttectceccee tgacttcace 300
atcctgeccee agatacatga tgatgcgaga ctgttggcac geggtacccet cccagagacce 360
taccttcaag cagctggtgg aagacctgga ¢ 391

<210> SEQ ID NO 28

<211> LENGTH: 800

<212> TYPE: PRT

<213> ORGANISM: Sus scrofa

<400> SEQUENCE: 28

Met Gln Leu Leu Leu Ala Leu Leu Gly Val Leu Leu Ala Val Pro Gly
1 5 10 15

Ala Pro Ala Leu Ser Leu Glu Ala Ser Glu Glu Thr Glu Leu Glu Pro
20 25 30

Cys Leu Ala Pro Ser Pro Glu Glu Gln Glu Arg Glu Leu Thr Val Val
Leu Gly Gln Ser Val Arg Leu Cys Cys Gly Arg Ala Glu Arg Ser Gly
50 55 60

His Trp Tyr Lys Glu Gly Ser Arg Leu Ala Pro Ala Gly Arg Val Arg
65 70 75 80

Gly Trp Arg Gly Arg Leu Glu Ile Ala Ser Phe Leu Pro Glu Asp Ala
85 90 95

Gly Arg Tyr Phe Cys Leu Ala Arg Gly Ser Met Leu Val Leu His Asn
100 105 110

Val Thr Leu Val Met Asp Asp Ser Met Ile Ser Ser Asn Gly Asp Glu
115 120 125

Asp Pro Gly Thr His Ser Gly Pro Ser Asn Gly His Ile Tyr Pro Gln
130 135 140

Gln Ala Pro Tyr Trp Thr His Pro Gln Arg Met Glu Lys Lys Leu His
145 150 155 160

Ala Val Pro Ala Gly Asn Thr Val Lys Phe Arg Cys Pro Ala Ala Gly
165 170 175

Asn Pro Met Pro Thr Ile Arg Trp Leu Lys Asp Gly Gln Asp Phe His
180 185 190

Gly Glu Asn Arg Ile Gly Gly Ile Arg Leu Arg His Gln His Trp Ser
195 200 205

Leu Val Met Glu Ser Val Val Pro Ser Asp Arg Gly Thr Tyr Thr Cys
210 215 220

Leu Val Glu Asn Ser Leu Gly Ser Ile Arg Tyr Ser Tyr Leu Leu Asp
225 230 235 240

Val Leu Glu Arg Ser Pro His Arg Pro Ile Leu Gln Ala Gly Leu Pro
245 250 255

Ala Asn Thr Thr Ala Val Val Gly Ser Asp Val Glu Leu Leu Cys Lys
260 265 270
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116

Ile

Leu

305

Arg

Asn

Glu

Asp

Leu

385

Arg

Gln

Leu

Asp

465

Ala

Asp

Arg

Pro

545

Phe

Pro

Ala

Ile

625

Asp

Ala

Trp

Tyr

Asn

290

Lys

Asn

Ser

Glu

Val

370

Leu

Gln

Phe

Arg

Val

450

Arg

Val

Ser

Leu

His

530

Leu

Leu

Arg

Tyr

His

610

Met

Tyr

Pro

Ser

Ser

275

Gly

Thr

Val

Ile

Asp

355

Ile

Ala

Pro

Ser

Gly

435

Ser

Leu

Cys

Thr

Ala

515

Lys

Tyr

Arg

Ser

Gln

595

Arg

Lys

Tyr

Glu

Phe
675

Asp

Ser

Ala

Ser

Gly

340

Leu

Leu

Gly

Ala

Leu

420

Val

Leu

Val

Ala

Val

500

Asp

Asn

Val

Ala

Ser

580

Val

Asp

Ile

Lys

Ala
660

Gly

Ala

Ser

Asp

Ala

325

Leu

Thr

Tyr

Leu

Thr

405

Glu

Arg

Asp

Leu

Glu

485

Ala

Leu

Ile

Ile

Arg

565

Glu

Ala

Leu

Ala

Lys
645

Leu

Ile

Gln

Phe

Ile

310

Glu

Ser

Trp

Ala

Tyr

390

Val

Ser

Leu

Leu

Gly

470

Ala

Val

Val

Ile

Val

550

Arg

Gly

Arg

Ala

Asp
630
Thr

Phe

Leu

Pro

Gly

295

Asn

Asp

Tyr

Thr

Ser

375

Arg

Gln

Gly

Ser

Pro

455

Lys

Phe

Lys

Ser

Asn

535

Glu

Pro

Pro

Gly

Ala

615

Phe

Ser

Asp

Leu

His

280

Ala

Ser

Ala

Gln

Ala

360

Gly

Arg

Lys

Ser

Ser

440

Leu

Pro

Gly

Met

Glu

520

Leu

Cys

Pro

Leu

Met

600

Arg

Gly

Asn

Arg

Trp
680

Ile

Asp

Ser

Gly

Ser

345

Ala

Ser

Gln

Leu

Ser

425

Ser

Asp

Leu

Met

Leu

505

Met

Leu

Ala

Gly

Ser

585

Gln

Asn

Leu

Gly

Val

665

Glu

Gln

Gly

Glu

Glu

330

Ala

Gly

Leu

Val

Ser

410

Ala

Gly

Pro

Gly

Asp

490

Lys

Glu

Gly

Ala

Pro

570

Phe

Tyr

Val

Ala

Arg
650

Tyr

Ile

Trp

Phe

Val

315

Tyr

Trp

Pro

Ala

Leu

395

Arg

Lys

Pro

Leu

Glu

475

Pro

Asp

Val

Val

Lys

555

Asp

Pro

Leu

Leu

Arg

635

Leu

Thr

Phe

Leu

Pro

300

Glu

Thr

Leu

Glu

Leu

380

His

Phe

Ser

Pro

Trp

460

Gly

Thr

Asn

Met

Cys

540

Gly

Leu

Ala

Glu

Val

620

Gly

Pro

His

Thr

Lys

285

Tyr

Val

Cys

Thr

Ala

365

Leu

Gly

Pro

Ser

Leu

445

Glu

Cys

Arg

Ala

Lys

525

Thr

Asn

Ser

Leu

Ser

605

Thr

Ile

Val

Gln

Leu
685

His

Val

Leu

Leu

Val

350

Arg

Val

Arg

Leu

Ser

430

Leu

Phe

Phe

Pro

Ser

510

Leu

Gln

Leu

Pro

Val

590

Gln

Glu

His

Lys

Ser
670

Gly

Ile

Gln

Tyr

Ala

335

Leu

Tyr

Leu

His

Ala

415

Ser

Ala

Pro

Gly

Asp

495

Asp

Ile

Glu

Arg

Asp

575

Ser

Lys

Asp

His

Trp

655

Asp

Gly

Val

Val

Leu

320

Gly

Pro

Thr

Leu

Pro

400

Arg

Leu

Gly

Arg

Gln

480

Gln

Lys

Gly

Gly

Glu

560

Gly

Cys

Cys

Asn

Ile
640
Met

Val

Ser
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118

Pro Tyr Pro
690

Gly His Arg
705

Leu Met Arg

Lys Gln Leu

Glu Tyr Leu
755

Gly Asp Ala
770

Glu Pro Leu
785

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Gly Ile Pro Val Glu

695

Met Asp Arg Pro Pro
710

Glu Cys Trp His Ala

725

Val Glu Ala Leu Asp

740

Asp Leu Arg Leu Thr

760

Ser Ser Ser Cys Ser

775

Pro Leu Gly Pro Ser
790

D NO 29
H: 2820
DNA

ISM: Sus scrofa

<400> SEQUENCE: 29

atgcagctge

tctettgagy

caagagcggyg

gaacgtagtyg

ggctggagag

tgcctggeac

atgatctcca

atttaccccce

gcagtgecty

accatceget

aggctgegec

acatacacct

gtactggage

geegtggtgg

atccagtgge

tatgtgcaag

cggaatgtgt

ctttectacce

gcagggcccg

cttgtgette

cggcageccg

gagtcgggct

agcggeeccc

gagttccecce

gtggtgtgtg

tgctggeect

cctetgagga

agctgactgt

gccactggta

geegettgga

gaggctccat

gcaacggtga

agcaagcacc

ctgggaacac

ggcttaagga

accagcactg

gectegtgga

ggtcccegcea

gcagcgacgt

tgaagcacat

tcttaaagac

ctgcecgagga

agtcagcttg

aggctaggta

tgctgetgge

ccaccgtgea

cctecagecaa

cattgetege

gggacaggct

cagaggcectt

gttgggggte

aacggagcetyg

ggtCCttggg

caaggagggt

gattgccage

gettgtecty

tgaggacccc

ctactggaca

tgtcaagttt

tggacaggac

gagcctggtg

gaactctttyg

ceggeccate

ggagctgtta

tgtcatcaac

agcagacatc

cgcaggtgaa

gctcacagty

cacggatgte

tgggctctat

gaaactctce

gtcaagcteg

tggcctegty

ggtgctcgga

tggcatggac

Glu Leu Phe
His Cys Pro
715

Ala Pro Ser
730

Lys Val Leu
745

Phe Gly Pro

Ser Ser Asp

Ser Phe Phe
795

ctgctggeag
gagccctgee
cagtctgtge
agtcgectygyg
ttcctacceyg
cacaatgtca
gggacccaca
cacccecage
cgctgtecag
ttccatgggy
atggaaagcg
ggcagcatce
ctgcaggcegg
tgcaaggtgt
ggcagcagcet
aatagctcag
tacacctgte
ttgccagaag
atcctgtacyg
cgceggcagy
cgcttecect
tctetggtge
agtctagacc
aagccectygyg

cccaccaegge

Ser Leu Leu
700

Pro Glu Leu

Gln Arg Pro

Leu Ala Val

750

Tyr Ser Pro
765

Ser Val Phe
780

Pro Gly Val

tgcctgggge
tggcceccag
ggttatgetg
cacctgetygy
aggatgctgg
cettggttat
gtggccecte
gcatggagaa
cggcaggcaa
agaatcgcat
tggtgcecatce
gctacagceta
ggctcccage
acagcgatge
ttggtgccga
aggtggaggt
tggcaggcaa
aggacctcac
catcaggcete
tgctccacgy

tggcacgaca

ggggtgtecg
tacctctega
gtgagggctg

ccgatcaage

Arg Glu
Tyr Gly
720

Thr Phe
735

Ser Glu

Ala Gly

Ser His

Gln Thr
800

tccagettty
ccecggaggag
tgggegggcet
ccgagtacga
ccgatactte
ggatgactce
gaatgggcac
gaaactgcat
ccccatgece
tggaggcatt
ggaccgtgge
tctgetggat
caataccaca
ccagecteac
cggettecee
cctataccett
ctctatecgge
gtggacggea
tctggetttyg
ceggcacece
gttctecetyg
tctetectee

cccactgtygy

cttegggeag

cagcaccgtyg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500
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120

-continued
gctgtcaaga tgcttaagga caatgcttct gacaaggact tggctgacct agtctctgag 1560
atggaggtga tgaagctgat tggccgacac aagaacatca tcaatctgct gggagtctgce 1620
acccaggaag ggcccecctgta cgtgattgtg gagtgtgetg ccaagggaaa cctgcgggag 1680
ttectgeggg cccgecgece cccaggecct gacctcagece ctgatgggece tcggagcagt 1740
gagggaccac tttccttcce tgcecctggte tcecctgegcat atcaggtggce ccgaggcatg 1800
cagtacctgg agtcacaaaa gtgcatccac cgggacctgg ctgcccgcaa cgtgctggtg 1860
actgaggaca atgtgatgaa gatcgctgac tttgggctgg cccgaggcat ccaccatatt 1920
gactactaca agaaaacaag caacggccgce ctgcctgtca agtggatggce acctgaggec 1980
ttgtttgaca gagtctacac acaccagagt gacgtgtggt catttgggat cctgctgtgg 2040
gagatcttta cccteggggg ctecccgtac cctggcatcee ccegtggagga gctgtteteg 2100
ctgctacggg agggccatcg gatggaccgg cccccacact gecctceccaga gttgtatggg 2160
ctgatgcegtg agtgttggca cgcagcaccce tctcagaggce ccactttcaa gcagcetggtg 2220
gaggcactgg acaaggtcct gctggctgtce tctgaagagt accttgacct ccgcttaacce 2280
tttggaccct actccccecege cggtggggac gccagcagcet cctgctecte cagcgactceg 2340
gtcttcagee atgagcccct gccecctggga cccagcectcect tettecectgg ggtgcagacy 2400
tgagcggtgg caccaggttg taccagtagg ccagttggca geccttgggte teccggctca 2460
gccacaacct ggtgaccttg gcagcccecag gtcecctgactt aagggtactg tcccagattt 2520
ctggttecge tttggggagg tcecgtctcectg gtectggget cecctagttga gacttcectge 2580
tceggectca gettectcaag ccagaattca agtegtetca aggccctgece cttgecttag 2640
agtcatggtc gtagtgttcect attggctttt gaggttctge ttggcctcat gggecttgat 2700
gcttegtect tgttceccaggg cttecgttgg tectggctge agggttgtcece taaatctecce 2760
tgcttececta catcaagaga agtcctggce tctgaaccct atttceccecccag gectccccag 2820

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 30
H: 237
PRT

<213> ORGANISM: Macaca mulatta

<400> SEQUENCE: 30

Met Pro His
1

Ala Cys Ser
Gly Trp Lys
35

Gly Glu Lys
50

Ala Gln Gln
65

Gly Thr Met

Asp Gly Gly

Arg Leu Tyr
115

Gly Arg Val
130

Val Tyr Pro Ser Ser

Asp Thr Glu Ser Ser

20

Arg Leu Leu Arg Phe

40

Val Glu Phe Lys Leu

55

Lys Pro Arg Thr Ala

70

Ala Ala Gly Ser Ile

85

Ser Gly Ala Phe Pro

100

Cys Lys Asn Gly Gly

120

Asp Gly Val Arg Glu

135

Phe

Leu

25

Glu

Leu

Arg

Thr

Pro

105

Phe

Lys

Gly

10

Asp

Thr

Glu

Gly

Thr
90
Gly

Phe

Ser

Asp

Ser

Leu

Val

Pro

75

Leu

His

Leu

Asp

Leu Glu Ile
Asn Phe Ser

30
Ala Gly Lys
Glu Ser Arg
60

Arg Gln Gly

Pro Ala Leu

Phe Lys Asp

110

Arg Ile His
125

Pro His Ile
140

Phe Lys
15

Thr Leu

Lys Met

Leu Val

Pro Gly
80

Pro Glu
95
Pro Lys

Pro Asp

Lys Leu
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122

Gln Leu Gln Ala Glu Glu Arg Gly
150

145

Ala Asn Arg

Lys Cys Val

Asn Tyr Asn

195

Leu Lys Arg

210

Gln Lys Ala

225

Tyr Leu Ala Met Lys

165

Thr Asp Glu Cys Phe

180

Thr Tyr Arg Ser Arg

200

Thr Gly Gln Tyr Lys

215

Ile Leu Phe Leu Pro
230

<210> SEQ ID NO 31
<211> LENGTH: 1063

<212> TYPE:

DNA

<213> ORGANISM: Macaca mulatta

<400> SEQUENCE: 31

atgccccacyg

acagaatctt

gaaacgctag

tcacggetygyg

gggaccatgg

ggcgecttee

ttettectge

cacatcaaat

gctaaccgtt

gatgagtgtt

aaatacacca

acaggacctyg

tggccacatce

agagtaaaag

tctggtagta

aatgtataga

gcaatgatct

tagaaacaaa

tgtaccccte

ccttggatte

cggggaaaaa

ttgcgcagea

cagccgggag

cgectggeca

gecattcacce

tacaacttca

accttgcetat

tcttttttga

gttggtatgt

ggcagaaagce

taatctcatt

aaaataaatg

aaatatgtaa

cttececcectt

ttttcatgca

agttctteat

<210> SEQ ID NO 32
<211> LENGTH: 511

<212> TYPE:

PRT

gtettttggt

caacttctct

aatgggggag

aaagcccage

catcaccacg

cttcaaggac

cgacggecga

agcagaagag

gaaggaagat

acgattggaa

ggcactgaaa

tatacttttt

tcacatgaaa

tgtatagctce

ccattgtece

ttatatagca

tttgctttat

ggaaatcata

Val

Glu

Phe

185

Lys

Leu

Met

Val

Asp

170

Phe

Tyr

Gly

Ser

Ser

155

Gly

Glu

Thr

Ser

Ala
235

gatttagaga

actttggggt

aaagttgagt

angCthgg

ctgecegect

cccaagcegge

gttgacgggg

agaggagttg

ggaagattac

tctaataact

cgaactggge

ctteccaatgt

gaagaagtat

agtttggata

agtaaagaaa

tctgetgtta

tcagaaagag

tacattagaa

<213> ORGANISM: Macaca fascicularis

<400> SEQUENCE: 32

Met Glu Lys Lys Leu His Ala Val Pro

1

5

Lys Cys Pro Ser Ser Gly Thr Pro Asn

20

25

Asn Gly Lys Glu Phe Lys Pro Asp His

35

40

Ile Lys Gly Val Cys

Arg Leu Leu
Arg Leu Glu
190

Ser Trp Tyr
205

Lys Thr Gly
220

Lys Ser

ttttcaaagce
ggaaacggct
ttaaactttt
gtceceggea
tgcccgagga
tgtactgcaa
tccgggagaa
tgtctatcaa
tggcttctaa
acaatactta
aatataaact
ctgctaagag
attgtagaaa
attggtcaaa
actaacaaaa
cccagtgaag
gcettttaaaa

aat

160

Ala Ser
175

Ser Asn

Val Ala

Pro Gly

ctgcetetgac
tctecgtttt
agaagttgag
gggecceggga
tggcggcage
aaacggggygce
gagcgaccct
aggagtgtgt
atgtgttaca
ccggtcaagyg
tggatccaaa
ctgattttaa
tttgttaatg
caacttttca
attgttgaaa
cttacctaga

tgtgcacatt

Ala Ala Lys Thr Val Lys Phe

10

15

Pro Thr Leu Arg Trp Leu Lys

30

Arg Ile Gly Gly Tyr Lys Val

45

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1063
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124

Arg
Lys

65

Leu

Trp

Leu

145

Lys

Gly

Ser

Met

Phe

225

Ser

Leu

Ser

Leu

Leu

305

Gly

Ala

Ile

Ile

385

Arg

Glu

Arg

Ala

Tyr

50

Gly

Thr

Gln

Glu

Leu

130

Pro

Glu

Glu

Ala

Thr

210

Leu

Gly

Ala

Ser

Ser

290

Pro

Lys

Ile

Lys

Ser

370

Asn

Glu

Pro

Gln

Gly
450

Ala

Ala

Asn

Tyr

Ala

Phe

115

Lys

Tyr

Met

Tyr

Trp

195

Ser

Ile

Thr

Lys

Ala

275

Ser

Glu

Pro

Gly

Met

355

Glu

Leu

Tyr

Pro

Leu
435

Met

Arg

Thr

Tyr

Gln

Gly

100

Met

His

Val

Glu

Thr

180

Leu

Pro

Ser

Lys

Ser

260

Ser

Ser

Asp

Leu

Leu

340

Leu

Met

Leu

Ala

Gly
420
Ser

Glu

Asn

Trp

Thr

Leu

85

Leu

Cys

Ile

Gln

Val

165

Cys

Thr

Leu

Cys

Lys

245

Ile

Met

Gly

Pro

Gly

325

Asp

Lys

Glu

Gly

Ser

405

Leu

Ser

Tyr

Val

Ser

Cys

70

Asp

Pro

Lys

Glu

Ile

150

Leu

Leu

Val

Tyr

Met

230

Ser

Pro

Asn

Thr

Arg

310

Glu

Lys

Ser

Met

Ala

390

Lys

Glu

Lys

Leu

Leu

Ile

Ile

Val

Ala

Val

Val

135

Leu

His

Ala

Leu

Leu

215

Val

Asp

Leu

Ser

Pro

295

Trp

Gly

Asp

Asp

Met

375

Cys

Gly

Tyr

Asp

Ala
455

Val

Ile

Val

Val

Asn

Tyr

120

Asn

Lys

Leu

Gly

Glu

200

Glu

Gly

Phe

Arg

Gly

280

Met

Glu

Cys

Lys

Ala

360

Lys

Thr

Asn

Cys

Leu
440

Ser

Thr

Met

Glu

Glu

Lys

105

Ser

Gly

Thr

Arg

Asn

185

Ala

Ile

Ser

His

Arg

265

Val

Leu

Leu

Phe

Pro

345

Thr

Met

Gln

Leu

Tyr
425
Val

Lys

Glu

Asp

Asn

Arg

90

Thr

Asp

Ser

Ala

Asn

170

Ser

Leu

Ile

Val

Ser

250

Gln

Leu

Ala

Pro

Gly

330

Asn

Glu

Ile

Asp

Arg

410

Asn

Ser

Lys

Asp

Ser

Glu

75

Ser

Val

Pro

Lys

Gly

155

Val

Ile

Glu

Ile

Ile

235

Gln

Val

Leu

Gly

Arg

315

Gln

Arg

Lys

Gly

Gly

395

Glu

Pro

Cys

Cys

Asn

Val Val Pro

60

Tyr

Pro

Ala

Gln

Ile

140

Val

Ser

Gly

Glu

Tyr

220

Val

Met

Thr

Val

Val

300

Asp

Val

Val

Asp

Lys

380

Pro

Tyr

Ser

Ala

Ile
460

Val

Gly

His

Leu

Pro

125

Gly

Asn

Phe

Leu

Arg

205

Cys

Tyr

Ala

Val

Arg

285

Ser

Arg

Val

Thr

Leu

365

His

Leu

Leu

His

Tyr

445

His

Met

Ser

Arg

Gly

110

His

Pro

Thr

Glu

Ser

190

Pro

Thr

Lys

Val

Ser

270

Pro

Glu

Leu

Leu

Lys

350

Ser

Lys

Tyr

Gln

Asn
430
Gln

Arg

Lys

Ser

Ile

Ser

95

Ser

Ile

Asp

Thr

Asp

175

His

Ala

Gly

Met

His

255

Ala

Ser

Tyr

Val

Ala

335

Val

Asp

Asn

Val

Ala

415

Pro

Val

Asp

Ile

Asp

Asn

80

Ile

Asn

Gln

Asn

Asp

160

Ala

His

Val

Ala

Lys

240

Lys

Asp

Arg

Glu

Leu

320

Glu

Ala

Leu

Ile

Ile

400

Arg

Glu

Ala

Leu

Ala



125

US 9,226,960 B2

-continued

126

465

470

475

Asp Phe Gly Leu Ala Arg Asp Ile His His Ile

485

490

Lys Arg Ser Thr Ala Cys Glu Val Asp Gly Ala

500

<210> SEQ ID NO 33
<211> LENGTH: 2890

<212> TYPE:

DNA

505

<213> ORGANISM: Macaca fascicularis

<400> SEQUENCE: 33

ttcagatgcet

gaaagagaca

gatggaaaag

cagtgggacc

ccacaggatt

ggtgcectet

ccacacctac

gttgccecgee

cagtgaccca

tggtccagac

caaagagatg

gtgcttggeg

agctctggaa

ttgcacaggyg

gagtggcace

catcecetetyg

ggttettetyg

ctccgagtat

aggcaaaccc

ggacaaggac

aacagagaaa

gcataagaat

cgtggagtat

getggaatac

ggtgtecctge

acaccgagac

agactttgge

tgcctgtgaa

atgtgtggte

ctggtgtgec

ccagtaactg

cacagagacc

ctcecectect

gataacacca

aaattgcatg

ccaaaccccea

ggaggctaca

gacaagggca

cagctggatg

aacaagacag

cagccgeata

aacctgectt

gaggtgcette

ggtaactcta

gagaggcecegy

gecttectea

aagaagagcg

cgcagacagg

gtteggecat

gagcttecty

ctgggagagg

aaacccaacc

gacttgtcag

atcatcaacc

gectcecaagg

tgctacaacc

gectatcagg

ctggeegeca

ctegcacgygyg

gtggatggeg

tttcggggtg

tgtggaggag

caccaacgag

caccttcaag

cagaggatga

aaccaaaccc

cggtgecage

cactgegetyg

aggtcegtta

actacacctg

tegtggageg

tggCCCtggg

tccagtgget

atgtccagat

acttaagaaa

tcggactete

cggtgatgac

tctectgeat

acttccacag

taacagtgtc

cacggcetete

aagacccteg

getgetttygyg

gtgtgaccaa

acctgatcte

tgctggggge

gcaacctgeyg

ccagccacaa

tggcccgagg

ggaatgtecct

acattcacca

cccgaggeat

cttetgtggy

cttttcaage

ctgtacatga

cagctggtgg

tgatgatgat

cgtagceteca

tgccaagaca

gttgaaaaat

tgccacctygyg

cattgtggag

gtceccteac

tagcaacgtyg

aaagcacatc

cttgaagact

tgtcteettt

ccatcactct

ctecgececty

ggtagggteg

ccagatgget

tgctgactce

ctccagtggy

ctgggagctg

gcaggtggtyg

agtggctgtg

agaaatggag

ctgcacgcag

ggagtacctyg

cccagaggag

catggagtat

ggtgacagag

catcgactac

tgtttgaccyg

agatcttcac

tgctgaagga

tgatgcggga

aagacctgga

480

Asp Tyr Tyr Lys Lys

495

Arg Gly Ile Val

510

gatgactcct

tattggacat

gtgaagttca

ggcaaagaat

agcatcataa

aatgagtatg

cggtecatee

gagttcatgt

gaggtgaacg

getggagtta

gaggacgcag

gecatggttga

tacctggaga

gtcatcgtet

gtgcacaagce

agtgcgteca

actcccatge

cctegggaca

ttggcagagg

aagatgttga

atgatgaaga

gacggtcect

caggcccgga

cagctetect

ctggecteca

gacaatgtga

tataaaaaga

gatctacacc

tCtgggngC

gggthCCgC

ctgctggeat

ccgcategty

cttcagagga

ccccagaaaa

aatgcectte

tcaaacctga

tggactcegt

gcagcatcaa

tgcaagcagg

gtaaggtgta

ggagcaagat

ataccaccga

gggagtatac

ccgttetgga

tcatcatcta

acaagatgaa

tggccaagag

tgaactctygyg

tagcaggggt

gactggtett

ccatcgggtt

agtcggacge

tgatcgggaa

tgtatgtcat

ggcccecceccggyg

ccaaggacct

agaagtgcat

tgaagatagc

aacggtcgac

caccagagtyg

tcccecatace

atggacaagc

gecagtgcect

gecttgaccet

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920
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-continued

128

ccaaccagga gtacctggac ctgtccatge ccctggacca gtactccceg agcettteccg
acacccggag ctctacatge tcctcagggg aggattcegt cttetcetcat gagecgetge
ccgaggagec ctgcctgcce cgacacccag cccagcettge caatggeggt ctcaaacgcece
gctgactgee acccacacgc cctccccaga ctctaccgtce agetgtaacc ctcacccaca
gccectgeca ggcccactge ctgtccgtcec ctgtccccett tectgetgge aggageccge
tgcctacegg gggcecttect gtgtggectg ccttcaccee getcagetca cctectecte
cgecctectet ccacctgttyg gtgagaggtg caaagaggca gatctttget gecceggecact
tcatcccecte ccagatgttg gaccaagacc cctccectgec accaggcact gcctggaggg
cggggagtgg gagccgatga acaggcatgce aagtgagage ttcctgaget ttctectgte
agtttggtct gtttcgectt cacccgtaag cccecttgcac tcetggtggca ggtgecttgt
cctcaggget acagcaatag ggaggtcagt gcttcegagec tcgatcgaag gtgacctcetg
ctccagatgg gtggtgccag tggctttact aattccgata ctagtttget ttgctcacta
aatgcctggt accagaggat ggtgaggtga aggccaggtt gggggcageg ttgtggecct
ggggcccage cccgaactgg gggctctgta catagctatg aagaaaacac aaagtgtata
aatctgagta tatatttaca tgtcttttta aaagggtcgt taccagagat ttacccatcg
ggtaagatgc tcctggtgge tgggaggcat cagttgctat atattaaaaa caaaaaaaaa
aaaaaaaaaa

<210> SEQ ID NO 34

<211> LENGTH: 34

<212> TYPE: PRT

<213> ORGANISM: Macaca mulatta

<400> SEQUENCE: 34

Glu Gln Tyr Ser Pro Ser Tyr Pro Asp Thr Arg Ser Ser Cys Ser Ser
1 5 10 15

Gly Asp Asp Ser Gly Phe Ser Pro Asp Pro Met Pro Tyr Glu Pro Cys
20 25 30

Leu Pro

<210> SEQ ID NO 35

<211> LENGTH: 106

<212> TYPE: DNA

<213> ORGANISM: Macaca mulatta

<400> SEQUENCE: 35

tcgaacagta ttcacctagt taccctgaca caagaagttc ttgttcttca ggagatgatt
ctggtttttc tccagaccce atgcecttacg aaccatgcect tcctca
<210> SEQ ID NO 36

<211> LENGTH: 808

<212> TYPE: PRT

<213> ORGANISM: Macaca mulatta

<400> SEQUENCE: 36

Met Gly Ala Pro Ala Cys Ala Leu Ala Leu Cys Val Ala Val Ala Ile
1 5 10 15

Val Ala Gly Ala Ser Ser Glu Ser Leu Gly Thr Glu Gln Arg Val Val
20 25 30

Gly Arg Val Ala Glu Val Ser Gly Pro Glu Pro Ser Gln Gln Glu Gln
35 40 45

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2890

60

106
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130

Leu

Gly

65

Leu

Leu

Leu

Pro

Gly

145

Lys

Pro

Lys

Gln

Asn

225

Tyr

Ala

Phe

Lys

Tyr

305

Leu

Leu

Asp

Phe

385

Arg

Ser

Met

Glu

Val

Gly

Val

Asn

Thr

Ser

130

Val

Lys

Ala

Glu

Gln

210

Tyr

Thr

Gly

His

His

290

Val

Arg

Cys

Ser

Glu

370

Phe

Ser

Arg

Ser

Gly
450

Phe

Gly

Pro

Ala

Gln

115

Ser

Asp

Leu

Ala

Phe

195

Trp

Thr

Leu

Leu

Cys

275

Val

Thr

Leu

Arg

Val

355

Ala

Leu

Thr

Phe

Ser

435

Pro

Gly

Pro

Ser

Ser

100

Leu

Gly

Thr

Leu

Gly

180

Arg

Ser

Cys

Asp

Pro

260

Lys

Glu

Val

Arg

Ala

340

His

Gly

Phe

Pro

Pro
420

Asn

Thr

Ser

Met

Glu

85

His

Val

Asp

Gly

Ala

165

Asn

Gly

Leu

Val

Val

245

Ala

Val

Val

Leu

Leu

325

Thr

Arg

Ser

Ile

Lys

405

Leu

Thr

Leu

Gly

Gly

70

Arg

Glu

Leu

Asp

Ala

150

Val

Pro

Glu

Val

Val

230

Leu

Asn

Tyr

Asn

Lys

310

Ala

Asn

Pro

Val

Leu

390

Lys

Lys

Pro

Ala

Asp

Pro

Val

Asp

Cys

Glu

135

Pro

Pro

Thr

His

Met

215

Glu

Glu

Gln

Ser

Gly

295

Ser

Asn

Phe

Arg

Tyr

375

Val

Gly

Arg

Leu

Asn
455

Ala

Thr

Leu

Ser

His

120

Asp

Tyr

Ala

Pro

Arg

200

Glu

Asn

Arg

Thr

Asp

280

Ser

Trp

Val

Ile

Ala

360

Ala

Val

Leu

Gln

Val

440

Val

Val

Val

Val

Gly

105

Phe

Gly

Trp

Ala

Ser

185

Ile

Ser

Lys

Ser

Ala

265

Ala

Lys

Ile

Ser

Gly

345

Ala

Gly

Ala

Gly

Val
425

Arg

Ser

Glu

Trp

Gly

90

Ala

Ser

Glu

Thr

Asn

170

Ile

Gly

Val

Phe

Pro

250

Val

Gln

Val

Ser

Glu

330

Val

Glu

Ile

Ala

Ser
410
Ser

Ile

Glu

Leu

Val

75

Pro

Tyr

Val

Asp

Arg

155

Thr

Ser

Gly

Val

Gly

235

His

Leu

Pro

Gly

Glu

315

Arg

Ala

Glu

Leu

Val

395

Pro

Leu

Ala

Leu

Ser

Lys

Gln

Ser

Arg

Glu

140

Pro

Val

Trp

Ile

Pro

220

Ser

Arg

Gly

His

Pro

300

Ser

Asp

Glu

Glu

Ser

380

Thr

Thr

Glu

Arg

Glu
460

Cys

Asp

Arg

Cys

Val

125

Ala

Glu

Arg

Leu

Lys

205

Ser

Ile

Pro

Ser

Ile

285

Asp

Val

Gly

Lys

Leu

365

Tyr

Leu

Val

Ser

Leu
445

Leu

Pro

Gly

Leu

Arg

110

Thr

Glu

Arg

Phe

Lys

190

Leu

Asp

Arg

Ile

Asp

270

Gln

Gly

Glu

Gly

Ala

350

Val

Gly

Cys

His

Asn
430

Ser

Pro

Pro

Ala

Gln

95

Gln

Asp

Asp

Met

Arg

175

Asn

Arg

Arg

Gln

Leu

255

Val

Trp

Thr

Ala

Glu

335

Phe

Glu

Val

Arg

Lys

415

Ala

Ser

Ala

Pro

Gly

80

Val

Arg

Ala

Thr

Asp

160

Cys

Gly

His

Gly

Thr

240

Gln

Glu

Leu

Pro

Asp

320

Tyr

Trp

Ala

Gly

Leu

400

Ile

Ser

Gly

Asp
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132

Pro

465

Gly

Asp

Lys

Glu

Gly

545

Ala

Leu

Phe

Tyr

625

Ala

Arg

Tyr

Ile

Leu

705

Cys

Pro

Phe

Ser
785

Pro

Lys

Glu

Lys

Asp

Met

530

Ala

Lys

Asp

Lys

Leu

610

Leu

Arg

Leu

Thr

Phe

690

Phe

Thr

Ser

Leu

Glu

770

Gly

Ser

Trp

Gly

Asp

Asp

515

Met

Cys

Gly

Tyr

Asp

595

Ala

Val

Asp

Pro

His

675

Thr

Lys

His

Gln

Thr

755

Gln

Asp

Ser

Glu

Cys

Arg

500

Ala

Lys

Thr

Asn

Ser

580

Leu

Ser

Thr

Val

Val

660

Gln

Leu

Leu

Asp

Arg

740

Val

Tyr

Asp

Gly

Leu

Phe

485

Ala

Thr

Met

Gln

Leu

565

Phe

Val

Gln

Glu

His

645

Lys

Ser

Gly

Leu

Leu

725

Pro

Thr

Ser

Ser

Gly
805

<210> SEQ ID NO 37

<211> LENGTH:

<212> TYPE: DNA
<213> ORGANISM: Macaca mulatta

<400> SEQUENCE:

ccecegecatyg ggegecectyg cctgegeect cgegetetge gtggcagtgg ccategtgge

cggegectee teggagtect tggggacgga gcagegegte gtggggegag tggcagaagt

gtceggeceyg gageccagee agcaggagca gttggtette ggcagegggyg acgetgtgga

2592

37

Ser

470

Gly

Ala

Asp

Ile

Gly

550

Arg

Asp

Ser

Lys

Asp

630

Asn

Trp

Asp

Gly

Lys

710

Tyr

Thr

Ser

Pro

Val

790

Ser

Arg

Gln

Lys

Lys

Gly

535

Gly

Glu

Thr

Cys

Cys

615

Asn

Leu

Met

Val

Ser

695

Glu

Met

Phe

Thr

Gly

775

Phe

Arg

Ala

Val

Pro

Asp

520

Lys

Pro

Phe

Cys

Ala

600

Ile

Val

Asp

Ala

Trp

680

Pro

Gly

Ile

Lys

Asp

760

Gly

Ala

Thr

Arg

Val

Val

505

Leu

His

Leu

Leu

Lys

585

Tyr

His

Met

Tyr

Pro

665

Ser

Tyr

His

Met

Gln

745

Glu

Gln

His

Leu

Met

490

Thr

Ser

Lys

Tyr

Arg

570

Pro

Gln

Arg

Lys

Tyr

650

Glu

Phe

Pro

Arg

Arg

730

Leu

Tyr

Asp

Asp

Thr

475

Ala

Val

Asp

Asn

Val

555

Ala

Pro

Val

Asp

Ile

635

Lys

Ala

Gly

Gly

Met

715

Glu

Val

Leu

Thr

Leu
795

Leu

Glu

Ala

Leu

Ile

540

Leu

Arg

Glu

Ala

Leu

620

Ala

Lys

Leu

Val

Ile

700

Asp

Cys

Glu

Asp

Pro

780

Leu

Gly

Ala

Val

Val

525

Ile

Val

Arg

Glu

Arg

605

Ala

Asp

Thr

Phe

Leu

685

Pro

Lys

Trp

Asp

Leu

765

Ser

Pro

Lys

Ile

Lys

510

Ser

Asn

Glu

Pro

Gln

590

Gly

Ala

Phe

Thr

Asp

670

Leu

Val

Pro

His

Leu

750

Ser

Ser

Pro

Pro

Gly

495

Met

Glu

Leu

Tyr

Pro

575

Leu

Met

Arg

Gly

Asn

655

Arg

Trp

Glu

Ala

Ala

735

Asp

Ala

Ser

Ala

Leu

480

Ile

Leu

Met

Leu

Ala

560

Gly

Thr

Glu

Asn

Leu

640

Gly

Val

Glu

Glu

Asn

720

Ala

Arg

Pro

Ser

Pro
800

60

120

180
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134

getgagetgt

cgcagggctg

tgccteccac

gtgccactte

ggacgaggct

gatggacaag

tgccggcaac

gcaccgcatt

ggtgcecteyg

gcagacatac

getgeeggee

cagtgatgeg

gggccecgac

ggCCgantg

tcgagecace

ccgageaget

ccteagetac

cegectgege

cttecceccacte

gCtggthgC

gettgagetyg

gececttggy

ggaccgggcc

caaggacctyg

gaacattatc

gtacgceggee

ctactcctte

ctgtgectac

ggacctgget

cgggctggcc

gecegtgaag

cgtetggtec

cggcatcect

ggccaactge

ccagaggecc

caccgacgag

caccecgage

ggccccaccee

gggggtCCCt

cececeegecceyg

gtgccectegy

gaggactctyg

agtgtgcggg

gaggacacag

aagctgetgg

cccactcecect

ggcggcatca

gaccgeggcea

acgctggacyg

aaccagacgg

cagccccaca

ggcacaccct

cgecteegec

aatttcatag

daggaggagce

ggggtgggcet

agcaccccca

aagcgacagg

atcgcaagge

cctgetgace

gagggctgct

gccaagecty

tcagacctygg

aacctgetgg

aagggcaacc

gacacctgca

caggtggecec

gctegaaaty

cgcgacgtge

tggatggcgc

tttggggtee

gtggaggage

acacacgacc

accttcaage

tacctggacc

tccagetect

agcagtgggg

agcagcctac

ggggtggtee

agcgtgtect

gggcectacag

tgacagatgc

gtgtggacac

ctgtgeegge

ccatctectyg

agctteggea

actacacctg

tgctggagcg

cggtgctggg

tccagtgget

acgtcaccgt

tggccaatgt

gegtggecga

tggtggagge

tcttectgtt

agaaaggcct

tgtccctgga

tgtcctcagy

ccaaatggga

tcggccaggt

tcaccgtage

tgtctgagat

gegectgeac

tgagggagtt

agccgectga

gaggcatgga

tgctggtgac

acaaccttga

ctgaggeect

tgctctggga

tcttcaaget

tgtacatgat

agctggtgga

tgtcagecgee

caggggatga

getegeggac

cctgetgetyg

catggggecec

ggtggggece

ctgeccggeag

tccatecteg

aggggcecect

cgccaacacc

gctgaagaat

ccagcagtygg

cgtggtggag

ctceccegeac

cagcgatgtyg

caagcacgtyg

gctcaagtee

gtecggagegg

gaaggccttt

tgacgaggcg

catcctggtyg

gggcteccee

gtccaacgceyg

ggagggtccc

getgtetegy

ggtcatggcg

cgtgaagatg

ggagatgatg

gcagggegygy

tCthgggCg

ggagcaactce

gtacctcgee

cgaggacaac

ctactacaag

gtttgaccga

gatcttcacy

gctgaaggag

catgcgggag

ggacctggac

cttegagcag

cteegtgttt

gtgaagggcc

gtgcacagce

actgtctggg tcaaggatgg

cagcggetge aggtgcetgaa

cggctcacac agctegtact

ggagatgacg aagacgggga

tactggactc ggcccgageg

gtcegettee getgecegge

ggcaaggagt tccgeggega

agcctggtca tggaaagegt

aacaagtttyg gcagcatccg

cggcccatece tgcaggcggyg

gagtttcact gcaaggtgta

gaggtgaatg gcagcaaggt

tggatcagtyg agagtgtgga

gacgggggcg agtacctctg

tggctgageyg ttcacaggece

ggcagtgtgt acgcaggcat

gtggceggetyg tgacgcetcetyg

accgtgcaca agatctceceg

tccatgaget ccaacacacc

acgctggeca atgtctecga

geceggetga ccctgggcaa

gaggctatcg gcattgacaa

ctgaaagatg atgccactga

aagatgattg ggaaacacaa

ccectgtacyg tgctggtgga

cggeggecee cgggectgga

accttcaagg acctggtgte

tcccagaagt gcatccacag

gtgatgaaga tcgcagactt

aagacaacca acggccgget

gtctacacce accagagtga

ctgggggget cteegtacce

ggtcaccgga tggacaagcce

tgctggcatyg ctgegeccte

cgtgtectca ctgtgacgte

tactccceeyg geggcecagga

geccacgace tgetgeccece

actggtccce aacaatgtga

actccecegge atgagactca

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520
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gtgcagatgg agagacagct acacaaagct tcagtctgtg tgcatcecgtg tgtgtgtetg 2580
cgtgegtgtyg ca 2592
<210> SEQ ID NO 38

<211> LENGTH: 802

<212> TYPE: PRT

<213> ORGANISM: Macaca mulatta

<400> SEQUENCE: 38

Met Arg Leu Leu Ser Ala Leu Leu Gly Val Leu Leu Ser Val Pro Gly
1 5 10 15

Pro Pro Val Leu Ser Leu Glu Ala Ser Glu Glu Val Glu Leu Glu Pro
20 25 30

Cys Leu Ala Pro Ser Met Glu Gln Gln Glu Gln Glu Leu Thr Val Ala
35 40 45

Leu Gly Gln Pro Val Arg Leu Cys Cys Gly Arg Ala Glu Arg Gly Gly
50 55 60

His Trp Tyr Lys Glu Gly Ser Arg Leu Ala Pro Ala Gly Arg Val Arg
65 70 75 80

Gly Trp Arg Gly Arg Leu Glu Ile Ala Ser Phe Leu Pro Glu Asp Ala
85 90 95

Gly Arg Tyr Leu Cys Leu Ala Arg Ala Ser Met Ile Val Leu Gln Asn
100 105 110

Leu Thr Leu Thr Ile Asp Asp Ser Leu Thr Ser Ser Asn Asp Asp Glu
115 120 125

Asp Pro Gln Ser His Arg Asp Ser Ser Asn Gly His Ile Tyr Pro Gln
130 135 140

Gln Ala Pro Tyr Trp Thr His Pro Gln Arg Met Glu Lys Lys Leu His
145 150 155 160

Ala Val Pro Ala Gly Asn Thr Val Lys Phe Arg Cys Pro Ala Ala Gly
165 170 175

Asn Pro Thr Pro Thr Ile Arg Trp Leu Lys Asp Gly Gln Ala Phe His
180 185 190

Gly Glu Asn Arg Ile Gly Gly Ile Arg Leu Arg His Gln His Trp Ser
195 200 205

Leu Val Met Glu Ser Val Val Pro Ser Asp Arg Gly Thr Tyr Thr Cys
210 215 220

Leu Val Glu Asn Ala Val Gly Ile Ile Arg Tyr Asn Tyr Leu Leu Asp
225 230 235 240

Val Leu Glu Arg Ser Pro His Arg Pro Ile Leu Gln Ala Gly Leu Pro
245 250 255

Ala Asn Thr Thr Ala Val Val Gly Ser Asp Val Glu Leu Leu Cys Lys
260 265 270

Val Tyr Ser Asp Ala Gln Pro His Ile Gln Trp Leu Lys His Ile Val
275 280 285

Ile Asn Gly Ser Ser Phe Gly Ala Asp Gly Phe Pro Tyr Val Gln Val
290 295 300

Leu Lys Thr Ala Asp Ile Asn Ser Ser Glu Val Glu Val Leu Tyr Leu
305 310 315 320

Arg Asn Val Ser Ala Glu Asp Ala Gly Glu Tyr Thr Cys Leu Ala Gly
325 330 335

Asn Ser Ile Gly Leu Ser Tyr Gln Ser Ala Trp Leu Thr Val Leu Pro
340 345 350

Glu Glu Asp Leu Thr Trp Thr Ala Ala Thr Pro Glu Ala Arg Tyr Thr
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138

Asp
Leu
385

Arg

Gln

Leu

Asp

465

Ala

Asp

Arg

Pro

545

Phe

Pro

Ala

Ile

625

Asp

Ala

Trp

Pro

Gly

705

Leu

Lys

Glu

Gly

Val

370

Leu

Pro

Phe

Arg

Val

450

Arg

Val

Ser

Leu

His

530

Leu

Leu

Gln

Tyr

His

610

Met

Tyr

Pro

Ser

Tyr

690

His

Met

Gln

Tyr

Asp
770

355

Ile

Ala

Pro

Ser

Gly

435

Ser

Leu

Arg

Thr

Ala

515

Lys

Tyr

Arg

Ser

Gln

595

Arg

Lys

Tyr

Glu

Phe

675

Pro

Arg

Arg

Leu

Leu
755

Thr

Leu

Gly

Ala

Leu

420

Val

Leu

Val

Ala

Val

500

Asp

Asn

Val

Ala

Ser

580

Val

Asp

Ile

Lys

Ala

660

Gly

Gly

Met

Glu

Val
740

Asp

Ser

Tyr

Leu

Thr

405

Glu

Arg

Asp

Leu

Glu

485

Ala

Leu

Ile

Ile

Arg

565

Glu

Ala

Leu

Ala

Lys

645

Leu

Val

Ile

Asp

Cys

725

Glu

Leu

Ser

Ala

Tyr

390

Val

Ser

Leu

Leu

Gly

470

Ala

Val

Val

Ile

Val

550

Arg

Gly

Arg

Ala

Asp

630

Thr

Phe

Leu

Pro

Arg

710

Trp

Ala

Arg

Thr

Ser

375

Arg

Gln

Gly

Ser

Pro

455

Lys

Phe

Lys

Ser

Asn

535

Glu

Pro

Pro

Gly

Ala

615

Phe

Ser

Asp

Leu

Val

695

Pro

His

Leu

Leu

Cys
775

360

Gly

Gly

Lys

Ser

Ser

440

Leu

Pro

Gly

Met

Glu

520

Leu

Cys

Pro

Leu

Met

600

Arg

Gly

Asn

Arg

Trp

680

Glu

Pro

Ala

Asp

Thr
760

Ser

Ser

Gln

Leu

Ser

425

Ser

Asp

Leu

Met

Leu

505

Met

Leu

Ala

Gly

Ala

585

Gln

Asn

Leu

Gly

Val

665

Glu

Glu

His

Ala

Lys
745

Phe

Ser

Leu

Ala

Ser

410

Ser

Gly

Pro

Gly

Asp

490

Lys

Glu

Gly

Ala

Pro

570

Phe

Tyr

Val

Ala

Arg

650

Tyr

Ile

Leu

Cys

Pro
730
Val

Gly

Ser

Ala

Leu

395

Arg

Lys

Pro

Leu

Glu

475

Pro

Asp

Val

Val

Lys

555

Asp

Pro

Leu

Leu

Arg

635

Leu

Thr

Phe

Phe

Pro

715

Ser

Leu

Pro

Asp

Leu

380

His

Phe

Ser

Ala

Trp

460

Gly

Ala

Asn

Met

Cys

540

Gly

Leu

Val

Glu

Val

620

Gly

Pro

His

Thr

Ser

700

Pro

Gln

Leu

Tyr

Ser
780

365

Ala

Gly

Pro

Ser

Leu

445

Glu

Cys

Arg

Ala

Lys

525

Thr

Asn

Ser

Leu

Ser

605

Thr

Ile

Val

Gln

Leu

685

Leu

Glu

Arg

Ala

Ser
765

Val

Val

Arg

Leu

Ser

430

Leu

Phe

Phe

Pro

Ser

510

Leu

Gln

Leu

Pro

Val

590

Arg

Glu

His

Lys

Ser

670

Gly

Leu

Leu

Pro

Val
750

Pro

Phe

Leu

His

Ala

415

Ser

Ala

Pro

Gly

Asp

495

Asp

Ile

Glu

Arg

Asp

575

Ser

Lys

Asp

His

Trp

655

Asp

Gly

Arg

Tyr

Thr
735
Ser

Ala

Ser

Leu

Pro

400

Arg

Leu

Gly

Arg

Gln

480

Gln

Lys

Gly

Gly

Glu

560

Gly

Cys

Cys

Asn

Ile

640

Met

Val

Ser

Glu

Gly

720

Phe

Glu

Gly

His
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Asp Pro Leu Pro Leu Gly Ser Ser Ser Phe Pro Phe Gly Ser Gly Val
785 790 795 800

Gln Thr

<210> SEQ ID NO 39
<211> LENGTH: 2901
<212> TYPE: DNA

<213> ORGANISM: Macaca mulatta

<400> SEQUENCE: 39

agttggtggg aagtccagece tgggeccctyg agagetgegg gaaggagatg cggetgetgt 60
cggecctett gggggtectg ctgagtgtge ctgggectece agtettgtee ctggaggect 120
cggaggaagt ggagctggag cectgectgg cteccageat ggagcagcaa gagcaggage 180

tgacagtage ccttgggecag cctgtgegge tgtgetgtgg gegggetgag cgtggtggece 240

actggtacaa ggagggcagt cgectggeac ctgctggeeg tgtacgggge tggaggggec 300

gectagagat tgccagette ctacctgagg atgetggeeg ctatctetge ctggeccgag 360
cctecatgat cgtectgecaa aatctcacct tgactataga tgactecttg acctccagca 420
acgatgatga ggacccccag tcccataggg actcctegaa tgggcacatt tacccccage 480
aagcacccta ctggacacac ccccagegcea tggagaagaa actgcatgca gtacceggetg 540
ggaacaccgt caagttccge tgtccggetyg caggcaaccce cacgeccacce atcegetgge 600
ttaaggatgg acaggccttt catggggaga accgecattgg aggcattegg ctgegecacce 660
agcactggag tctegtgatg gagagegtgg tgecctegga cegeggcaca tacacttgece 720
tggtggagaa cgctgtggge atcatccget ataactacct getggatgtg ctggageggt 780
ccecegeaceg geccatectg caggetggge tcecggecaa caccacagece gtggtgggea 840
gtgacgtgga gctgctgtge aaggtgtaca gcgatgccca gecccacatce cagtggetga 900
agcacatcgt catcaacgge agcagctteg gggecgacgg cttecectat gtgcaagtcece 960

tgaagactgc agacatcaat agctcagagg tggaggtcecct gtacctgcgg aacgtgtcag 1020
ccgaggacgce aggcgagtac acctgcecttg caggcaattc catcggcecte tectaccagt 1080
ctgectgget cacggtgetg ccagaggagg acctcacatyg gaccgcagca acgcccgagg 1140
ccaggtatac ggacgtcatc ctgtacgcgt cgggctcect ggceccttgget gtgectcectge 1200
tgctggeegyg getgtatcega gggcaggege tecacggecyg gcaccccocege ccacccgeca 1260
ccgtgcagaa gectctceccecege ttececctetgg cccgacagtt ctceccecctggag tcaggctcett 1320
ccagcaagtc aagctcatcc ctggtgcgag gcgtgcgtet ctectceccage ggccccgect 1380
tgctecgecgg cctegtgagt ctagacctac ctcectcecgacce actgtgggag ttcecccececggg 1440
acaggctggt gecttgggaag cccctgggceg agggctgcett tggacaggta gtacgtgcag 1500
aggcctttgg catggaccct geccggectg accaagcecag tactgtgget gtcaagatgce 1560
tcaaagacaa cgcctctgac aaggacctgg ctgacctggt ctcggagatg gaggtgatga 1620
agctgattgg ccgacacaag aacatcatca acctgctggg tgtctgcacce caggaagggce 1680
ccetgtatgt aatcgtggag tgcgctgcca agggaaacct tcgggagtte ctgecgggecce 1740
ggegeccceee gggecctgac ctcageccegg acggtectca gagcagtgag gggcecacteg 1800
cctteccagt cectggtctec tgecgectace aggtggcececg aggcatgcag tatctggagt 1860
cceggaagtg tatccaccgg gacctggcetg cccgcaatgt getggtgacg gaggacaatg 1920

tgatgaagat agctgacttt gggctggccce gtggcatcca ccacattgac tactataaga 1980
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aaaccagcaa cggccgcctg cctgtcaagt ggatggegece cgaggcecttg tttgaccgag 2040
tgtacacaca ccagagtgac gtgtggtctt ttggggtcect gectgtgggag atcttcacce 2100
tcgggggete ceccgtatect ggcatceccgg tggaggagcet gttctcactg ctgcgggagg 2160
gacatcggat ggaccgacce ccacactgcece ccccagaget gtacgggetg atgegtgagt 2220
gectggecatge agcaccctece cagaggccca ccttcaagca getggtggag gegetggaca 2280
aggtcttact ggccgtctet gaggagtacce tcgacctecg cctgacctte ggaccctatt 2340
ccectgetgg tggggacacce agcagcacct gctectecag tgactceccgte ttcagcecacg 2400
acccectgece actgggatcecce agectcecttcee ccectttgggte tggggtgcag acatgagtaa 2460
ggctcaaggce tgtgcaggca cataaactag tggccttggg ccttggggcet cagccacagce 2520
ctggcacagt gcttgacctt ggcagcacgg ggtccctgge ccagagtgcet gtcecccaggtce 2580
caaggccegtg ccecttgceect tggcecgcetgca gtgectgtgt cctgatgggce caaacgtcag 2640
ggttctgete ggceccttgga ccttggeget cagcccccac ctcaggtttg gctgagectyg 2700
gctggagage tgctatgcta aatctcectge ctceccaatac cagcaggggg ttcagggect 2760
ctgaacccce tttcecccaca ccteccectg ctgettgece cagcecgtcecttg atgggagegt 2820
cggceectga gcoccagagaa gectggaagece cgecaaaaac aggagcaaat ggcegttcetat 2880
aaattatttt tttgaaataa a 2901

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 40
H: 154
PRT

ISM: Mus musculus

<400> SEQUENCE: 40

Met Ala Ala
1

Gly Ala Ala
Cys Lys Asn
35

Asp Gly Val
50

Ala Glu Glu
65

Tyr Leu Ala

Thr Glu Glu

Thr Tyr Arg
115

Thr Gly Gln
130

Ile Leu Phe
145

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Ser Gly Ile Thr Ser

Phe Pro Pro Gly His

20

Gly Gly Phe Phe Leu

40

Arg Glu Lys Ser Asp

55

Arg Gly Val Val Ser

70

Met Lys Glu Asp Gly

85

Cys Phe Phe Phe Glu

100

Ser Arg Lys Tyr Ser

120

Tyr Lys Leu Gly Ser

135

Leu Pro Met Ser Ala
150

D NO 41
H: 695
DNA

ISM: Mus musculus

<400> SEQUENCE: 41

Leu

Phe

25

Arg

Pro

Ile

Arg

Arg

105

Ser

Lys

Lys

Pro

10

Lys

Ile

His

Lys

Leu

90

Leu

Trp

Thr

Ser

Ala

Asp

His

Val

Gly

75

Leu

Glu

Tyr

Gly

Leu Pro Glu
Pro Lys Arg
30

Pro Asp Gly

Lys Leu Gln
60

Val Cys Ala

Ala Ser Lys

Ser Asn Asn
110

Val Ala Leu
125

Pro Gly Gln
140

Asp Gly
15

Leu Tyr

Arg Val

Leu Gln

Asn Arg

80
Cys Val
95
Tyr Asn

Lys Arg

Lys Ala
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ggccceggge cgttgtacac tcaagggget cteteggett caggaagagt ccggetgeac 60

tgggctggga gcccggeggg acacggactyg ggaggetgge ageecgeggg cgagecgege 120

tggggggcceg aggcceggggt cggggecggg gagecccaag agcetgecaca geggggtecce 180

ggggccgegy aagggcecatg gcetgecageg gcatcaccte gettceecgea ctgecggagy 240
acggeggege cgccttecca ccaggccact tcaaggacce caageggcetce tactgcaaga 300
acggeggett cttectgege atccateceg acggecgegt ggatggegte cgcgagaaga 360
gcgacccaca cgtcaaacta caactccaag cagaagagag aggagttgtg tctatcaagg 420
gagtgtgtge caaccggtac cttgctatga aggaagatgg acggctgetg gettctaagt 480
gtgttacaga agagtgtttc ttctttgaac gactggaatc taataactac aatacttacc 540
ggtcacggaa atactccagt tggtatgtgg cactgaaacg aactgggcag tataaactcg 600
gatccaaaac gggacctgga cagaaggcca tactgtttet tecaatgtcet gectaagaget 660
gactcacttt tgacactgtc actgagacac tgtca 695

<210> SEQ ID NO 42

<211> LENGTH: 822

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 42

Met Trp Gly Trp Lys Cys Leu Leu Phe Trp Ala Val Leu Val Thr Ala
1 5 10 15

Thr Leu Cys Thr Ala Arg Pro Ala Pro Thr Leu Pro Glu Gln Ala Gln
20 25 30

Pro Trp Gly Val Pro Val Glu Val Glu Ser Leu Leu Val His Pro Gly
35 40 45

Asp Leu Leu Gln Leu Arg Cys Arg Leu Arg Asp Asp Val Gln Ser Ile
50 55 60

Asn Trp Leu Arg Asp Gly Val Gln Leu Val Glu Ser Asn Arg Thr Arg
65 70 75 80

Ile Thr Gly Glu Glu Val Glu Val Arg Asp Ser Ile Pro Ala Asp Ser
85 90 95

Gly Leu Tyr Ala Cys Val Thr Ser Ser Pro Ser Gly Ser Asp Thr Thr
100 105 110

Tyr Phe Ser Val Asn Val Ser Asp Ala Leu Pro Ser Ser Glu Asp Asp
115 120 125

Asp Asp Asp Asp Asp Ser Ser Ser Glu Glu Lys Glu Thr Asp Asn Thr
130 135 140

Lys Pro Asn Arg Arg Pro Val Ala Pro Tyr Trp Thr Ser Pro Glu Lys
145 150 155 160

Met Glu Lys Lys Leu His Ala Val Pro Ala Ala Lys Thr Val Lys Phe
165 170 175

Lys Cys Pro Ser Ser Gly Thr Pro Asn Pro Thr Leu Arg Trp Leu Lys
180 185 190

Asn Gly Lys Glu Phe Lys Pro Asp His Arg Ile Gly Gly Tyr Lys Val
195 200 205

Arg Tyr Ala Thr Trp Ser Ile Ile Met Asp Ser Val Val Pro Ser Asp
210 215 220

Lys Gly Asn Tyr Thr Cys Ile Val Glu Asn Glu Tyr Gly Ser Ile Asn
225 230 235 240

His Thr Tyr Gln Leu Asp Val Val Glu Arg Ser Pro His Arg Pro Ile
245 250 255
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Leu

Trp

Leu

305

Lys

Gly

Ser

Met

Phe

385

Ser

Leu

Ser

Leu

Leu

465

Gly

Ala

Ile

Ile

545

Arg

Glu

Arg

Ala
625

Asp

Thr

Gln

Glu

Leu

290

Pro

Glu

Glu

Ala

Thr

370

Leu

Gly

Ala

Ser

Ser

450

Pro

Lys

Ile

Lys

Ser

530

Asn

Glu

Pro

Gln

Gly

610

Ala

Phe

Thr

Ala

Phe

275

Lys

Tyr

Met

Tyr

Trp

355

Ser

Ile

Thr

Lys

Ala

435

Ser

Glu

Pro

Gly

Met

515

Glu

Leu

Tyr

Pro

Leu

595

Met

Arg

Gly

Asn

Gly

260

Met

His

Val

Glu

Thr

340

Leu

Pro

Ser

Lys

Ser

420

Ser

Ser

Asp

Leu

Leu

500

Leu

Met

Leu

Ala

Gly

580

Ser

Glu

Asn

Leu

Gly
660

Leu

Cys

Ile

Gln

Val

325

Cys

Thr

Leu

Cys

Lys

405

Ile

Met

Gly

Pro

Gly

485

Asp

Lys

Glu

Gly

Ser

565

Leu

Ser

Tyr

Val

Ala

645

Arg

Pro

Lys

Glu

Ile

310

Leu

Leu

Val

Tyr

Met

390

Ser

Pro

Asn

Thr

Arg

470

Glu

Lys

Ser

Met

Ala

550

Lys

Glu

Lys

Leu

Leu
630

Arg

Leu

Ala

Val

Val

295

Leu

His

Ala

Leu

Leu

375

Leu

Asp

Leu

Ser

Pro

455

Trp

Gly

Asp

Asp

Met

535

Cys

Gly

Tyr

Asp

Ala
615
Val

Asp

Pro

Asn

Tyr

280

Asn

Lys

Leu

Gly

Glu

360

Glu

Gly

Phe

Arg

Gly

440

Met

Glu

Cys

Lys

Ala

520

Lys

Thr

Asn

Cys

Leu

600

Ser

Thr

Ile

Val

Lys

265

Ser

Gly

Thr

Arg

Asn

345

Ala

Ile

Ser

His

Arg

425

Val

Leu

Leu

Phe

Pro

505

Thr

Met

Gln

Leu

Tyr

585

Val

Lys

Glu

His

Lys
665

Thr

Asp

Ser

Ala

Asn

330

Ser

Leu

Ile

Val

Ser

410

Gln

Leu

Ala

Pro

Gly

490

Asn

Glu

Ile

Asp

Arg

570

Asn

Ser

Lys

Asp

His

650

Trp

Val

Pro

Lys

Gly

315

Val

Ile

Glu

Ile

Ile

395

Gln

Val

Leu

Gly

Arg

475

Gln

Arg

Lys

Gly

Gly

555

Glu

Pro

Cys

Cys

Asn
635

Ile

Met

Ala

Gln

Ile

300

Val

Ser

Gly

Glu

Tyr

380

Ile

Met

Thr

Val

Val

460

Asp

Val

Val

Asp

Lys

540

Pro

Tyr

Ser

Ala

Ile
620
Val

Asp

Ala

Leu

Pro

285

Gly

Asn

Phe

Leu

Arg

365

Cys

Tyr

Ala

Val

Arg

445

Ser

Arg

Val

Thr

Leu

525

His

Leu

Leu

His

Tyr

605

His

Met

Tyr

Pro

Gly

270

His

Pro

Thr

Glu

Ser

350

Pro

Thr

Lys

Val

Ser

430

Pro

Glu

Leu

Leu

Lys

510

Ser

Lys

Tyr

Gln

Asn

590

Gln

Arg

Lys

Tyr

Glu
670

Ser

Ile

Asp

Thr

Asp

335

His

Ala

Gly

Met

His

415

Ala

Ser

Tyr

Val

Ala

495

Val

Asp

Asn

Val

Ala

575

Pro

Val

Asp

Ile

Lys

655

Ala

Asn

Gln

Asn

Asp

320

Ala

His

Val

Ala

Lys

400

Lys

Asp

Arg

Glu

Leu

480

Glu

Ala

Leu

Ile

Ile

560

Arg

Glu

Ala

Leu

Ala
640

Lys

Leu
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Phe Asp Arg
675

Leu Leu Trp
690

Pro Val Glu
705

Lys Pro Ser

Trp His Ala

Asp Leu Asp

755

Leu Ser Ile
770

Ser Ser Thr
785

Leu Pro Glu

Ser Gly Leu

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Ile Tyr Thr His Gln

680

Glu Ile Phe Thr Leu

695

Glu Leu Phe Lys Leu
710

Asn Cys Thr Asn Glu

725

Val Pro Ser Gln Arg

740

Arg Ile Val Ala Leu

760

Pro Leu Asp Gln Tyr

775

Cys Ser Ser Gly Glu
790

Glu Pro Cys Leu Pro

805

Lys Arg Arg

820

D NO 43
H: 5008
DNA

ISM: Mus musculus

<400> SEQUENCE: 43

agcectegeg
ctcteegety
aggacccggyg
tagcgcattyg
agcggagacc
tgcacgcegyg
ccaccgeage
ggacccgage
gecegggety
cctegagace
cagacacccg
tcagcttgeg
taccaaccte

tgctggtcac

agccctgggg

agcttegetyg

agctggtgga

tcececegetga

cctacttcete

atgactccte

ctcectactyg

cctegeegge

¢gggeggege

ctgcgcaggg

cggegaccete

gaggactttt

agccccagga

cgctgegtac

ccteeecceccee

gaggcegeecyg

ccatcaggat

cegegecacy

aaggcagacc

taaccgcaga

agccactcte

agtcecetgtyg

teggettege

gagcaaccgt

ctetggecte

cgtcaatgte

ctcggaggag

gacatcccca

gcacagcgcet

dgaacgggag

aagcggggcc

gectttecey

ctcaggtece

ggggtgatgg

tggagagcgg

gececgecte

gctcggagtg

ctgaacggag

gegagetete

acgctcacgyg

actgggatgt

tgcactgeca

gaagtggagt

gatgatgtge

acccgcatca

tacgcttgeg

tcagatgcac

aaagagacgg

gagaaaatgg

Ser Asp Val

Gly Gly Ser

Leu Lys Glu

715

Leu Tyr Met
730

Pro Thr Phe
745

Thr Ser Asn

Ser Pro Ser

Asp Ser Val

795

Arg His Pro
810

cggagegete
ccggaacect
gagacgtccyg
gecgegageg
aggggcegeac
aactcggget
ggggegeacyg
cggggcacca
cegecgggag
cceggagacyg
cagaggcggy
tggaatatcc
ggggctggaa
ggccageccce
ctctectggt
agagcatcaa
caggggagga
tgaccagcag
tcccatecte
acaacaccaa

agaagaaact

Trp Ser Phe
685

Pro Tyr Pro
700

Gly His Arg

Met Met Arg

Lys Gln Leu

750

Gln Glu Tyr
765

Phe Pro Asp
780

Phe Ser His

Thr Gln Leu

ctgegggtac
ggtgcagecg
gactggactg
cgegecgeag
cacagccgty
gccagaagcece
atctggggac
getteggete
tegtgecteg
agcggeggga
accgcagege
atggaggtac
gtgcctecte
aaccttgect
ccaccetgge
ctggetgegg
ggtggaggtg
ccectetgge
ggaagatgat
accaaaccgt

gcatgeggtyg

Gly Val

Gly Val

Met Asp

720

Agsp Cys
735

Val Glu

Leu Asp

Thr Arg

Glu Pro

800

Ala Asn
815

tttggcgggy
ctgegtgeag
agactgtget
ctggaaaagce
ctgcagtcaa
tgagacgcceyg
ccegggegge
cattgttecce
gecgeggage
gegcaagaca
caagtgagag
ggagcettgt
ttctgggety
gaacaagctce
gacctgctac
gatggggtgce
cgggacteca
agcgatacca
gacgacgacg
aggcctgtag

ccegetgeca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260
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agacggtgaa gttcaagtgc ccgtcgagtg ggacacccaa ccccactctg cgctggttga 1320
aaaatggcaa agagtttaag cctgaccacc gaattggagg ctacaaggtt cgctatgcca 1380
cctggagcat cataatggat tetgtggtge cttetgacaa gggcaactac acctgcatcg 1440
tggagaatga gtatgggagc atcaaccaca cctaccagct tgacgtcgtg gaacgatctce 1500
cgcaccgace catccttcag gcagggetge ctgccaacaa gacagtggece ctgggcagca 1560
atgtggagtt catgtgtaag gtgtacagcg atccgcagcc tcacattcag tggctgaagce 1620
acatcgaggt gaacgggagt aagatcgggc cagacaactt gccgtatgtce cagatcctga 1680
agactgctgg agttaatacc accgacaagg aaatggaggt gcttcatcta cggaatgtct 1740
cctttgagga tgcgggggag tatacgtgct tggcgggtaa ctctatcgga ctcetcccatce 1800
actctgcatg gttgaccgtt ctggaagcce tggaagagag accagctgtg atgacctcac 1860
cgctctacct ggagatcatt atctactgca ccggggectt cctgatctcee tgcatgttgg 1920
gctetgtecat catctataag atgaagagcg gcaccaagaa gagcgacttce catagccaga 1980
tggctgtgca caagctggcec aagagcatcce ctcectgcgcag acaggtaaca gtgtcagetg 2040
actccagtge atccatgaac tcectggggttce tceectggtteg gecctcacgg ctcetecteca 2100
gcgggacceec catgcetggcet ggagtcteccg aatatgaget ccectgaggat cccecgcectggyg 2160
agctgccacg agacagactg gtcttaggca aaccacttgg cgagggctgce ttcgggcagg 2220
tggtgttgge tgaggccatc gggctggata aggacaaacc caaccgtgtg accaaagtgg 2280
ccgtgaagat gttgaagtcc gacgcaacgg agaaggacct gtcggatctg atctcggaga 2340
tggagatgat gaaaatgatt gggaagcaca agaatatcat caaccttctg ggagcgtgca 2400
cacaggatgg tcctcectttat gtcattgtgg agtacgcectc caaaggcaat ctccgggagt 2460
atctacaggce ccggaggect cctgggetgg agtactgceta taaccccage cacaaccccyg 2520
aggaacagct gtcttccaaa gatctggtat cctgtgecta tcaggtgget cggggcatgg 2580
agtatcttgce ctctaagaag tgtatacacc gagacctggce tgctaggaac gtcctggtga 2640
ccgaggataa cgtaatgaag atcgcagact ttggcttage tcgagacatt catcatatcg 2700
actactacaa gaaaaccacc aacggccgge tgectgtgaa gtggatggece cctgaggegt 2760
tgtttgaccg gatctacaca caccagagcg atgtgtggtce ttttggagtg ctcecttgtggg 2820
agatcttcac tctgggtggce tceccccatacce ccggtgtgece tgtggaggaa cttttcaagce 2880
tgctgaagga gggtcatcga atggacaagc ccagtaactg taccaatgag ctgtacatga 2940
tgatgcggga ctgctggcat gcagtgccct ctcagagacc tacgttcaag cagttggtgg 3000
aagacctgga ccgcattgtg gecttgacct ccaaccagga gtatctggac ctgtccatac 3060
cgctggacca gtactcaccce agcttteccg acacacggag ctccacctge tectcagggg 3120
aggactctgt cttctctcat gagccgttac ctgaggagcce ctgtctgcct cgacacccca 3180
cccagcettge caacagtgga ctcaaacggce gctgactacc aaccctgtecce ccagttttet 3240
ccecatteegt cgtcaccegt geccctcace cacaatcccce ttgttggaca cactgcecttt 3300
ctecctectee tttgecgetyg gcaagagcca gtgectgact gaggccttece tgtgttgtgg 3360
cctteececect ccatcaccee caagacccect cttetcecte ttcecttagect getgtgtgag 3420
agaggagcca agaggcaggt gcecttgccgac ggcecgcatcce tecttcecccag gtgttggace 3480
aagacccgece ccgcetgectg gecactgettg gaggtgtgea gageggaage aagtggagca 3540
tceggggecat tectgttgac ccatcagcece cttetgttet ggcggcaggg gecttggggce 3600
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tcetggaage cgtgaggttt ctgtttagge cttaaccgaa ggcaacctcect getccagatg 3660
gatggtacca gtagcttctt aattccaata ctaatttgcet ttgctgacca aatacctgec 3720
tggtaccaga agacagggag gcagagactg ggagccgtga tgtgcccttyg ggctgagece 3780
tagacttggg gctctgtaca tagctatgaa gaaaaacaca aagtgtataa atcttgagta 3840
tatatttaca tgtcttttta aaaagggtcg ttactagaga tttacccatg ggggagacgc 3900
ccagggtage atcegttgcet atatattaaa aacaaacgaa cagaaagaaa aaaaaaagga 3960
aaatgttttt taaaaggtca tatatttttt tgctactttt gectgttttat ttttttaaat 4020
tatgttttaa acctattttc agtttaggtt tccctcaata aaaaattgct getgcttcat 4080
ttttatcctg ggcgtgtgaa aagagagcag gtgtccageg cagaggaggg agacaggggyg 4140
taaagggcca tgagctggte tteccccectge ccecccatgac ctcectgtcectee tggattgtge 4200
cccagacctce ccagccaagce cttctatcte ccgatgcatt gggaacagca ggagaagact 4260
gaggtcctga gggcagagag ccaagctcge acacttgatt gtttcecctegg aggagagagt 4320
gagaggatga ggttagccag agggtagaac tggacagaaa cccaaaccct agaccctgta 4380
cattcagatg tcttgtctat cttccccaac ctactcctca tattcecctcte ctgtaaatat 4440
ccteceectte cetgttggte tetgttacce agttgggtet gtccecctgage ttggettect 4500
atagtttttc cttcacaaac tccacccatc cctcaggaaa cagaaaacga tctetttggt 4560
tggggtcaac ttggcaactc aattctgcca cctgctggtt getttggtac cttggtetcet 4620
tattcaaacc cacaccactc aagccttaga gggtttgttt ttgttttttg tttgtttgtt 4680
tggttggttg gttggtcttt tttttctggg tctgctgaat acaaacctgt tcagtatgat 4740
ttcatctgta ggggttaggg ctgcttecttt aaatgcagtt ttggcagctg tggtttgggt 4800
cattgtcata agagttctta tcgttgtttc tctectgtaca catgtaactg tcaaaatatt 4860
atgaatggtt tttatgctga aagaagacat catttggcaa agagggctag ggaatgaatt 4920
tagcacaaac tcattttctt ggagaccgtg tatcatagtg gttttttttt tttttettte 4980
tcttgttaaa actgaacatt atttctge 5008
<210> SEQ ID NO 44

<211> LENGTH: 840

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 44

Met Gly Leu Pro Ser Thr Trp Arg Tyr Gly Arg Gly Pro Gly Ile Gly
1 5 10 15

Thr Val Thr Met Val Ser Trp Gly Arg Phe Ile Cys Leu Val Leu Val
20 25 30

Thr Met Ala Thr Leu Ser Leu Ala Arg Pro Ser Phe Ser Leu Val Glu
35 40 45

Asp Thr Thr Leu Glu Pro Glu Glu Pro Pro Thr Lys Tyr Gln Ile Ser
50 55 60

Gln Pro Glu Ala Tyr Val Val Ala Pro Gly Glu Ser Leu Glu Leu Gln
65 70 75 80

Cys Met Leu Lys Asp Ala Ala Val Ile Ser Trp Thr Lys Asp Gly Val
85 90 95

His Leu Gly Pro Asn Asn Arg Thr Val Leu Ile Gly Glu Tyr Leu Gln
100 105 110

Ile Lys Gly Ala Thr Pro Arg Asp Ser Gly Leu Tyr Ala Cys Thr Ala
115 120 125
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Ala

Asp

145

Asp

Asn

Thr

Arg

Gly
225

Pro

305

Gly

Asn

Phe

Ile

Glu

385

Cys

Cys

Ala

Arg

465

Gly

Arg

Gln

Glu

Arg

130

Ala

Val

Thr

Val

Trp

210

Tyr

Pro

Ser

Arg

Gly

290

His

Pro

Thr

Glu

Ser

370

Lys

Ile

Arg

Val

Ser

450

Ile

Val

Asp

Val

Ala
530

Thr

Ile

Val

Glu

Lys

195

Leu

Lys

Ser

Ile

Pro

275

Gly

Ile

Asp

Thr

Asp

355

Phe

Glu

Gly

Met

His

435

Ala

Thr

Ser

Lys

Val

515

Val

Val

Ser

Ser

Lys

180

Phe

Lys

Val

Asp

Asn

260

Ile

Asp

Gln

Gly

Asp

340

Ala

His

Ile

Val

Lys

420

Lys

Glu

Thr

Glu

Leu
500

Met

Thr

Asp

Ser

Glu

165

Met

Arg

Asn

Arg

Lys

245

His

Leu

Val

Trp

Leu

325

Lys

Gly

Ser

Thr

Phe

405

Thr

Leu

Ser

Arg

Tyr

485

Thr

Ala

Val

Ser

Gly

150

Asn

Glu

Cys

Gly

Asn

230

Gly

Thr

Gln

Glu

Ile

310

Pro

Glu

Glu

Ala

Ala

390

Leu

Thr

Thr

Ser

Leu

470

Glu

Leu

Glu

Ala

Glu

135

Asp

Arg

Lys

Pro

Lys

215

Gln

Asn

Tyr

Ala

Phe

295

Lys

Tyr

Ile

Tyr

Trp

375

Ser

Ile

Thr

Lys

Ser

455

Ser

Leu

Gly

Ala

Val
535

Thr

Asp

Ser

Arg

Ala

200

Glu

His

Tyr

His

Gly

280

Val

His

Leu

Glu

Thr

360

Leu

Pro

Ala

Lys

Arg

440

Ser

Ser

Pro

Lys

Val

520

Lys

Trp

Glu

Asn

Leu

185

Gly

Phe

Trp

Thr

Leu

265

Leu

Cys

Val

Lys

Val

345

Cys

Thr

Asp

Cys

Lys

425

Ile

Met

Thr

Glu

Pro

505

Gly

Met

Tyr

Asp

Gln

170

His

Gly

Lys

Ser

Cys

250

Asp

Pro

Lys

Glu

Val

330

Leu

Leu

Val

Tyr

Met

410

Pro

Pro

Asn

Ala

Asp

490

Leu

Ile

Leu

Phe

Asp

155

Arg

Ala

Asn

Gln

Leu

235

Leu

Val

Ala

Val

Lys

315

Leu

Tyr

Ala

Leu

Leu

395

Val

Asp

Leu

Ser

Asp

475

Pro

Gly

Asp

Lys

Met

140

Thr

Ala

Val

Pro

Glu

220

Ile

Val

Val

Asn

Tyr

300

Asn

Lys

Ile

Gly

Pro

380

Glu

Val

Phe

Arg

Asn

460

Thr

Lys

Glu

Lys

Asp
540

Val Asn Val

Asp

Pro

Pro

Thr

205

His

Met

Glu

Glu

Ala

285

Ser

Gly

Ala

Arg

Asn

365

Ala

Ile

Thr

Ser

Arg

445

Thr

Pro

Trp

Gly

Asp

525

Asp

Ser

Tyr

Ala

190

Pro

Arg

Glu

Asn

Arg

270

Ser

Asp

Ser

Ala

Asn

350

Ser

Pro

Ala

Val

Ser

430

Gln

Pro

Met

Glu

Cys
510

Lys

Ala

Ser

Trp

175

Ala

Thr

Ile

Ser

Glu

255

Ser

Thr

Ala

Lys

Gly

335

Val

Ile

Val

Ile

Ile

415

Gln

Val

Leu

Leu

Phe
495
Phe

Pro

Thr

Thr

Glu

160

Thr

Asn

Met

Gly

Val

240

Tyr

Pro

Val

Gln

Tyr

320

Val

Thr

Gly

Arg

Tyr

400

Phe

Pro

Thr

Val

Ala

480

Pro

Gly

Lys

Glu
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Lys Asp Leu
545

Gly Lys His

Gly Pro Leu

Glu Tyr Leu

595

Ile Asn Arg
610

Cys Thr Tyr
625

Cys Ile His

Asn Val Met

Ile Asp Tyr

675

Met Ala Pro
690

Val Trp Ser
705

Ser Pro Tyr

Glu Gly His

Met Met Met

755

Phe Lys Gln
770

Asn Glu Glu
785

Ser Tyr Pro

Phe Ser Pro

His Ile Asn
835

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Ser Asp Leu Val Ser
550

Lys Asn Ile Ile Asn

565

Tyr Val Ile Val Glu

580

Arg Ala Arg Arg Pro

600

Val Pro Glu Glu Gln

615

Gln Leu Ala Arg Gly
630

Arg Asp Leu Ala Ala

645

Lys Ile Ala Asp Phe

660

Tyr Lys Lys Thr Thr

680

Glu Ala Leu Phe Asp

695

Phe Gly Val Leu Met
710

Pro Gly Ile Pro Val

725

Arg Met Asp Lys Pro

740

Arg Asp Cys Trp His

760

Leu Val Glu Asp Leu

775

Tyr Leu Asp Leu Thr
790

Asp Thr Arg Ser Ser

805

Asp Pro Met Pro Tyr

820

Gly Ser Val Lys Thr

D NO 45
H: 5223
DNA

840

ISM: Mus musculus

<400> SEQUENCE: 45

gatgtgcgga

aacactcgte

tcegetgett

acctattcta

aaaacaacgt

cagaggccgt

gcggggcccc

taagtacaat

ccctgtetat

ccaccctcecaa

aggtgtctga

aacgcatcca

tcaccaacag

tegectgect

tacctattca

tgttcagagyg

agcttcatga

agttgcacag

ctgtgcacca

ggttcegaga

ggegggtgte

Glu

Leu

Tyr

585

Pro

Met

Met

Arg

Gly

665

Asn

Arg

Trp

Glu

Thr

745

Ala

Asp

Gln

Cys

Glu
825

Met

Leu

570

Ala

Gly

Thr

Glu

Asn

650

Leu

Gly

Val

Glu

Glu

730

Asn

Val

Arg

Pro

Ser

810

Pro

Glu

555

Gly

Ser

Met

Phe

Tyr

635

Val

Ala

Arg

Tyr

Ile

715

Leu

Cys

Pro

Ile

Leu

795

Ser

Cys

cgtgtteect

aacaagacaa

catgaaatgt

cattctgtca

aagctggceta

ggtcatctgt

tctttgegge

Met Met Lys

Ala Cys Thr

Lys Gly Asn

590

Glu Tyr Ser
605

Lys Asp Leu
620

Leu Ala Ser

Leu Val Thr

Arg Asp Ile

670

Leu Pro Val
685

Thr His Gln
700

Phe Thr Leu

Phe Lys Leu

Thr Asn Glu
750

Ser Gln Arg
765

Leu Thr Leu
780

Glu Gln Tyr

Gly Asp Asp

Leu Pro Gln
830

tcctaaagga
cgcaacatct
ctggeeccag
tttgtttect
ggaactgggyg
gcaccectge

tgctaggett

Met Ile
560

Gln Asp
575

Leu Arg

Tyr Asp

Val Ser

Gln Lys
640

Glu Asn
655

Asn Asn

Lys Trp

Ser Asp

Gly Gly

720

Leu Lys
735

Leu Tyr

Pro Thr

Thr Thr

Ser Pro
800

Ser Val
815

Tyr Pro

gggtttccca
cccacgaaca
tatgctgcag
aacttgacat
cagtggcgta
gggcagegeg

¢gggggeage

60

120

180

240

300

360

420
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geggggceteyg ggactgcccee agcgegagge getgattgge agagegggeg cegecgteca 480
ggaaacggct cgggtttcag cggggggcegt gacccegeccg aggaggcetge ggeggceggeyg 540
¢gggcggcega ggggagagag ccgggagagg cgagceggedgg cdgcggcagyg cgcggaacgg 600
gegeacggac gatcgaacge gcggecgeca gagcetecgge gegggggetg cetgtgtgtt 660
cctggecegg cgtggegact getcteeggg ctggeggggy cegggcegtga geccceggge 720
ctcagegtte ctgagegetg cgagtgttca ctactcegeca gcaaagtttyg gagtaggcaa 780
cgccaagete cagtecttte ttetgetget geccagatece gagagcaget ccggtgtcat 840
gtectagetyg ttetgecgate ccecggegege gtgaagecte ggaaccttygg cgecggetge 900
tacccaagga atcgttctcet ttttggagtt ttectcecgag atcatcgect gctcecatcce 960
gatccactet gggcteccegge gcagcaccga gcegcagagga gegctgecat tcaagtggea 1020
gccacagcayg cagcagcagce agcagtggga gcaggaacag cagtaacaac agcaacagca 1080
gcacagcege ctcagagcett tggcectcectga geccectgtg ggctgaaggce attgcaggta 1140
gcccatggte tcagaagaag tgtgcagatg ggattaccgt ccacgtggag atatggaaga 1200
ggaccaggga ttggcactgt gaccatggtc agctgggggc gcttcatctg cctggtettg 1260
gtcaccatgg caaccttgtce cctggccecgg cecctectteca gtttagttga ggataccact 1320
ttagaaccag aagagccacc aaccaaatac caaatctccce aaccagaagce gtacgtggtt 1380
gcceecgggyg aatcgctaga gttgcagtge atgttgaaag atgccgecegt gatcagttgg 1440
actaaggatg gggtgcactt ggggcccaac aataggacag tgcttattgg ggagtatctce 1500
cagataaaag gtgccacacc tagagactcc ggcctctatg cttgtactge agctaggacg 1560
gtagacagtg aaacttggta cttcatggtg aatgtcacag atgccatctc atctggagat 1620
gatgaggacyg acacagatag ctccgaagac gttgtcagtg agaacaggag caaccagaga 1680
gcaccgtact ggaccaacac cgagaagatg gagaagcggce tccacgetgt cectgccgece 1740
aacactgtga agttccgcetg teccggcetggg gggaatccaa cgcccacaat gaggtggtta 1800
aaaaacggga aggagtttaa gcaggagcat cgcattggag gctataaggt acgaaaccag 1860
cactggagcce ttattatgga aagtgtggtc ccgtcagaca aaggcaacta cacctgectg 1920
gtggagaatg aatacgggtc catcaaccac acctaccacc tcgatgtcegt tgaacggtca 1980
ccacaccgge ccatccteca agectggactg cctgcaaatyg cctecacggt ggtcggaggg 2040
gatgtggagt ttgtctgcaa ggtttacagc gatgcccagce cccacatcca gtggatcaag 2100
cacgtggaaa agaacggcag taaatacggg cctgatgggce tgccctacct caaggtectg 2160
aaggccgecg gtgttaacac cacggacaaa gagattgagg ttctctatat tcggaatgta 2220
acttttgagg atgctgggga atatacgtgc ttggcgggta attctatcgg gatatccttt 2280
cactctgcat ggttgacagt tcectgccagcg cctgtgagag agaaggagat cacggcttcece 2340
ccagattatc tggagatagc tatttactgc ataggggtct tcecttaatcge ctgcatggtg 2400
gtgacagtca tcttttgccg aatgaagacc acgaccaaga agccagactt cagcagccag 2460
ccagetgtge acaagctgac caagcgeatce ceectgegga gacaggtaac agttteggece 2520
gagtccagcect ccteccatgaa ctceccaacacce ccgctggtga ggataacaac gcgtcectgtcece 2580
tcaacagcgg acaccccgat gctagcaggg gtctccgagt atgagttgcce agaggatcca 2640
aagtgggaat tccccagaga taagctgacg ctgggcaaac ccctggggga aggttgctte 2700
gggcaagtag tcatggctga agcagtggga atcgataaag acaaacccaa ggaggcggtce 2760
accgtggcag tgaagatgtt gaaagatgat gccacagaga aggacctgtce tgatctggta 2820
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tcagagatgg agatgatgaa gatgattggg aaacataaga acattatcaa cctcctgggg 2880
gcctgcacge aggatggace tctcectacgtce atagttgaat atgcatcgaa aggcaacctce 2940
cgggaatacc tccgagccceg gaggccacct ggcatggagt actcctatga cattaaccgt 3000
gtcececgagyg agcagatgac cttcaaggac ttggtgtcect gcacctacca gctggctaga 3060
ggcatggagt acttggcttc ccaaaaatgt atccatcgag atttggctgc cagaaacgtg 3120
ttggtaacag aaaacaatgt gatgaagata gcagactttg gcctggccag ggatatcaac 3180
aacatagact actataaaaa gaccacaaat gggcgacttc cagtcaagtg gatggctcct 3240
gaagcccttt ttgatagagt ttacactcat cagagcgatg tcetggtecctt cggggtgtta 3300
atgtgggaga tctttacttt agggggctca ccctacccag ggattcccgt ggaggaactt 3360
tttaagctge tcaaagaggg acacaggatg gacaagccca ccaactgcac caatgaactg 3420
tacatgatga tgagggattg ctggcatgct gtaccctcac agagacccac attcaagcag 3480
ttggtcgaag acttggatcg aattctgact ctcacaacca atgaggaata cttggatctce 3540
acccagectce tcgaacagta ttcectectagt taccccgaca caaggagctce ttgttcettca 3600
ggggacgatt ctgtgttttc tccagacccce atgccttatg aaccctgtct gcectcagtat 3660
ccacacataa acggcagtgt taaaacatga gtgaatgtgt cttcctgtcce ccaaacagga 3720
cagcaccagg aacctactta cactgagcag agaggctgtyg cctcecagage ctgtgacacg 3780
cctccacttg tatatatgga tcagaggagt aaatagtggg aagcatattt gtcacgtgtg 3840
taaagattta tacagttgga aacatgttac ctaaccagga aaggaagact gtttcctgat 3900
aagtggacag ccgcaagcca ccatgccacce ctctcectgacce caccatgtat getggcetgtg 3960
ccecagttgg actcaaggca gacaggtgtt ctgecttect tgttaatttt gtaataattg 4020
gagaagatat atgtcagcac acacttacag agcacaaacg cagtatatag gtgctggatg 4080
tatgtaaata tattcaaatt atgtataaat atatattata tatttacaag gaattatttt 4140
ttgtattgat tttaaatgga tgtcctgatg cacctagaaa attggtctcect ctttttttta 4200
aatagatatt tgctaaatgc tgttcttaga gtttcttaat tttcaccgag cagaggtggg 4260
aaaatacttt tgctttcagg gaaaatggtg tcacattaat ttattaacga attggtaata 4320
tacgaaacga ttaatcatct atagtttttt tttttttgta atttaagtgg catttctatg 4380
caggcagcac ggaggactag ttaatctatt gcttggactt aactggttat tggatccttt 4440
gagaagagaa atatttacga tatatgacta atttgggggg aaatggtgtt ttgatttatt 4500
tgtgtttcaa ctctgctgte cgatgagcat gtctagacac cctaatgcce atgtttcaag 4560
aaacctgtta aactctgtca ccccagggta acaattaacc agacttccca agacaaatgg 4620
taccagcatc ctcatcccaa gatgcecttaa tccacttete tggagaacag acttccatgg 4680
gaatgatagc agggtcctct cgteccggcag ctggecttet geccgggtta cacattcatce 4740
acgtttgcct tgcttctcag tgagttttaa taacagcttc agattcttca gcaccaagag 4800
ccetttgggg aatctccate ctectcgaagg atggcaaaag cccagcatca ttcecggttgag 4860
agtctgggac ctccttcecat cttcecttaagg gtttgcttet ggcttctace cacttcectgac 4920
aagacctcac ctcacaaaaa gatctggcct aatagctaca tccgacaaga taacgcttat 4980
tgttgatttc cgtattcaag tattgttttg ctttggatac gcccactcac tttgctacag 5040
tcatgcgaca tgtatgcaga ttacactgat tttatgtgtt ttggaattgg agaaagtatt 5100

taataaaacc tgttaatttt tatactgaca ataaaaatgt ttctacagat attaatgtta 5160
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acaagacaaa ataaatgtca cgcagcttat ttttttaaaa aaaaaaaaaa aaaaaaaaaa 5220
aaa 5223
<210> SEQ ID NO 46

<211> LENGTH: 800

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 46

Met Val Val Pro Ala Cys Val Leu Val Phe Cys Val Ala Val Val Ala
1 5 10 15

Gly Ala Thr Ser Glu Pro Pro Gly Pro Glu Gln Arg Val Val Arg Arg
20 25 30

Ala Ala Glu Val Pro Gly Pro Glu Pro Ser Gln Gln Glu Gln Val Ala
35 40 45

Phe Gly Ser Gly Asp Thr Val Glu Leu Ser Cys His Pro Pro Gly Gly
50 55 60

Ala Pro Thr Gly Pro Thr Val Trp Ala Lys Asp Gly Thr Gly Leu Val
65 70 75 80

Ala Ser His Arg Ile Leu Val Gly Pro Gln Arg Leu Gln Val Leu Asn
85 90 95

Ala Ser His Glu Asp Ala Gly Val Tyr Ser Cys Gln His Arg Leu Thr
100 105 110

Arg Arg Val Leu Cys His Phe Ser Val Arg Val Thr Asp Ala Pro Ser
115 120 125

Ser Gly Asp Asp Glu Asp Gly Glu Asp Val Ala Glu Asp Thr Gly Ala
130 135 140

Pro Tyr Trp Thr Arg Pro Glu Arg Met Asp Lys Lys Leu Leu Ala Val
145 150 155 160

Pro Ala Ala Asn Thr Val Arg Phe Arg Cys Pro Ala Ala Gly Asn Pro
165 170 175

Thr Pro Ser Ile Ser Trp Leu Lys Asn Gly Lys Glu Phe Arg Gly Glu
180 185 190

His Arg Ile Gly Gly Ile Lys Leu Arg His Gln Gln Trp Ser Leu Val
195 200 205

Met Glu Ser Val Val Pro Ser Asp Arg Gly Asn Tyr Thr Cys Val Val
210 215 220

Glu Asn Lys Phe Gly Ser Ile Arg Gln Thr Tyr Thr Leu Asp Val Leu
225 230 235 240

Glu Arg Ser Pro His Arg Pro Ile Leu Gln Ala Gly Leu Pro Ala Asn
245 250 255

Gln Thr Ala Ile Leu Gly Ser Asp Val Glu Phe His Cys Lys Val Tyr
260 265 270

Ser Asp Ala Gln Pro His Ile Gln Trp Leu Lys His Val Glu Val Asn
275 280 285

Gly Ser Lys Val Gly Pro Asp Gly Thr Pro Tyr Val Thr Val Leu Lys
290 295 300

Thr Ala Gly Ala Asn Thr Thr Asp Lys Glu Leu Glu Val Leu Ser Leu
305 310 315 320

His Asn Val Thr Phe Glu Asp Ala Gly Glu Tyr Thr Cys Leu Ala Gly
325 330 335

Asn Ser Ile Gly Phe Ser His His Ser Ala Trp Leu Val Val Leu Pro
340 345 350

Ala Glu Glu Glu Leu Met Glu Thr Asp Glu Ala Gly Ser Val Tyr Ala
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Gly
Ala
385

Gly

Arg

Ser

Arg
465

Leu

Leu
545
Leu

Arg

Tyr

Met

625

Tyr

Pro

Ser

Tyr

His

705

Met

Gln

Glu

Gln

Val

370

Ala

Ser

Ser

Ile

Glu

450

Leu

Met

Thr

Ser

Lys

530

Tyr

Arg

Leu

Gln

Arg

610

Lys

Tyr

Glu

Phe

Pro

690

Arg

Arg

Leu

Tyr

Asp
770

355

Leu

Val

Pro

Leu

Ala

435

Leu

Thr

Ala

Val

Asp

515

Asn

Val

Ala

Pro

Val

595

Asp

Ile

Lys

Ala

Gly

675

Gly

Met

Glu

Val

Leu
755

Thr

Ser

Ile

Thr

Glu

420

Arg

Glu

Leu

Glu

Ala

500

Leu

Ile

Leu

Arg

Glu

580

Ala

Leu

Ala

Lys

Leu

660

Val

Ile

Asp

Cys

Glu
740

Asp

Pro

Tyr

Leu

Val

405

Ser

Leu

Leu

Gly

Ala

485

Val

Val

Ile

Val

Arg

565

Glu

Arg

Ala

Asp

Thr

645

Phe

Leu

Pro

Lys

Trp

725

Asp

Leu

Ser

Gly

Cys

390

His

Asn

Ser

Pro

Lys

470

Ile

Lys

Ser

Asn

Glu

550

Pro

Gln

Gly

Ala

Phe

630

Thr

Asp

Leu

Val

Pro

710

His

Leu

Ser

Ser

Val

375

Arg

Lys

Ser

Ser

Ala

455

Pro

Gly

Met

Glu

Leu

535

Tyr

Pro

Leu

Met

Arg

615

Gly

Asn

Arg

Trp

Glu

695

Ala

Ala

Asp

Val

Ser
775

360

Val

Leu

Val

Ser

Gly

440

Asp

Leu

Ile

Leu

Met

520

Leu

Ala

Gly

Thr

Glu

600

Asn

Leu

Gly

Val

Glu

680

Glu

Ser

Val

Arg

Pro
760

Ser

Phe

Arg

Ser

Met

425

Glu

Pro

Gly

Asp

Lys

505

Glu

Gly

Ala

Met

Cys

585

Tyr

Val

Ala

Arg

Tyr

665

Ile

Leu

Cys

Pro

Ile
745

Phe

Ser

Phe

Ser

Arg

410

Asn

Gly

Lys

Glu

Lys

490

Asp

Met

Ala

Lys

Asp

570

Lys

Leu

Leu

Arg

Leu

650

Thr

Phe

Phe

Thr

Ser
730
Leu

Glu

Gly

Leu

Pro

395

Phe

Ser

Pro

Trp

Gly

475

Asp

Asp

Met

Cys

Gly

555

Tyr

Asp

Ala

Val

Asp

635

Pro

His

Thr

Lys

His

715

Gln

Thr

Gln

Asp

Phe

380

Pro

Pro

Asn

Val

Glu

460

Cys

Arg

Ala

Lys

Thr

540

Asn

Ser

Leu

Ser

Thr

620

Val

Gln

Leu

Leu

700

Asp

Arg

Val

Tyr

Asp
780

365

Ile

Lys

Leu

Thr

Leu

445

Leu

Phe

Thr

Thr

Met

525

Gln

Leu

Phe

Val

Gln

605

Glu

His

Lys

Ser

Gly

685

Leu

Leu

Pro

Thr

Ser
765

Ser

Leu

Lys

Lys

Pro

430

Ala

Ser

Gly

Ala

Asp

510

Ile

Gly

Arg

Asp

Ser

590

Lys

Asp

Asn

Trp

Asp

670

Gly

Lys

Tyr

Thr

Ser
750

Pro

Val

Val

Gly

Arg

415

Leu

Asn

Arg

Gln

Lys

495

Lys

Gly

Gly

Glu

Ala

575

Cys

Cys

Asn

Leu

Met

655

Val

Ser

Glu

Met

Phe
735
Thr

Gly

Phe

Val

Leu

400

Gln

Val

Val

Thr

Val

480

Pro

Asp

Lys

Pro

Phe

560

Cys

Ala

Ile

Val

Asp

640

Ala

Trp

Pro

Gly

Ile

720

Lys

Asp

Gly

Thr
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His Asp Leu Leu Pro Pro Gly Pro Pro Ser Asn
790

785

<210> SEQ ID NO 47
<211> LENGTH: 4232

<212> TYPE

: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 47

teggggegtyg

cagttcagtyg

¢ggegyggggy

dggccgagag

cgggegtggg

ctggagecat

ctacttcega

ggcctgaace

getgccatee

gtctggtggc

cccacgaaga

acttcagtgt

tggctgaaga

tggetgtgec

ccteccatcete

tcaagcteeg

gcaactatac

atgtgctgga

cagccattet

acatccagtyg

cctacgteac

tgtccttgea

ctattgggtt

tggaaactga

tcctetteat

agggcttggg

ccttggaate

cctecaggaga

agtgggagct

gacaggtggt

cegtggeagt

ctgagatgga

cgtgcacaca

gggagttect

gcgggagcac

cactgtggca

actcagtggt

acggagcage

gggttgcagc

ggtagtcceyg

gectectggt

tagccagcag

tcctggaggt

ctceccacege

tgcaggggtc

gegtgtaaca

cacaggggct

agccgcaaac

ctggctgaag

gcaccagcag

ctgtgtagtt

gegeteccca

aggcagtgac

gctgaagcac

tgtactcaag

caatgtcacc

ttcccatcac

tgaggctgge

CCtggtggtg

ctegeccace

taactcctcet

aggtcetgtt

atccaggacc

catggcagaa

gaagatgctyg

gatgatgaaa

gggtgggece

tegggegegg

cccecaacece

gcgggggtgy

dggcggecgy

gegtgtetee

atgccegege

gectgegtge

ccagagcage

gagcaggtgg

gececcacag

atcctggtygyg

tacagctgec

gatgctccat

ccttattgga

actgteceget

aatggcaaag

tggagcttgg

gagaacaagt

caccggecca

gtggagttce

gtggaagtga

actgcaggeg

tttgaggacyg

tctgegtgge

agcgtgtacyg

gcagctgtga

gtgcacaagg

atgaactcca

ctggccaatg

cggctgacac

gctattggcea

aaagatgatg

atgattggca

ctgtatgtge

cggectecag

795

cegeceggyge

cgggagcagc

ccactgggac

acagaggcgt

gegetgetty

tagtgttetyg

gagttgtgeg

cctteggeag

ggcccacggt

ggcctcagag

agcaccgget

cctcaggaga

ctegeccgga

tcegetgece

aattccgagyg

tcatggaaag

ttggcagcat

tcctgecagge

actgcaaggt

acggcagcaa

ctaacaccac

cgggggagta

tggtggtgct

caggcgtect

tactctgeeg

tcetetegett

acacacccct

tttctgaact

ttggtaagce

tcgacaagga

cgactgacaa

agcacaagaa

tggtggagta

gcatggacta

Gly Gly Pro Arg Thr

tgctgegege

tggCgCCgtg

agaggagacc

tcteccacey

aggacgccge

cgtggcggte

gagagcggca

tggggacacc

ctgggctaag

getgcaagtyg

cactcggegt

tgacgaagat

gcgaatggat

agctgetgge

ggagcatcge

tgtggtacce

ccggcagaca

tgggctgccg

gtacagcgat

ggtgggCCCt

cgacaaggag

cacctgecty

gccagetgag

cagctacggyg

cctgegecagt

ccegettaag

tgtccggatt

tgagctgect

tcttggagaa

cegtactgee

ggacctgteg

catcattaac

cgcagccaag

ctectttgat

800

cgggcagecce

cgatccacte

ctggaaaagce

gcgecggage

ggcecceeget

gtggctggag

gaggttccag

gtggagctga

gatggtacag

ctaaatgect

gtgetgtgee

dgggaggacg

aagaaactgce

aaccctacce

attgggggca

tccgategty

tacacactgg

gccaaccaga

gcacagccac

gacggcacgce

ctagaggtte

gegggeaatt

gaggagctga

gtggtettet

cccccaaaga

cgacaggtgt

geceggetgt

getgacceca

ggctgetttyg

aagcctgtca

gacctggtat

ctgctggggy

ggcaatctce

gectgeagge

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040
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-continued
tgccagagga acagctcacc tgcaaggatc tagtgtectg tgcctaccag gtggcacggg 2100
gcatggaata cttggcttct cagaagtgta ttcacagaga cttggctgcc agaaacgtcce 2160
tggtgaccga ggacaatgtg atgaagattg cggactttgg cctggctcga gatgtgcaca 2220
acctggacta ctacaagaag accacaaatg gccggctace tgtgaagtgg atggcaccag 2280
aggccctttt tgaccgagtce tacacccacc agagtgatgt ttggtcectttt ggtgtcectcece 2340
tctgggagat ctttacgetg gggggctcac cgtatcctgg catcccagtg gaagagettt 2400
tcaagctgtt gaaagagggc caccgcatgg acaagccage cagctgcaca catgacctgt 2460
acatgatcat gcgggaatgt tggcatgcgg tgccttcaca gaggcccacce ttcaagcagt 2520
tggtagagga tttagaccgc atcctcactg tgacatcaac cgacgagtac ttggacctct 2580
ccgtgeegtt tgagcagtac tcegccaggtg gccaggacac gcectagctcece agctcegtecg 2640
gagatgactc ggtgttcacc catgacctgce tacccccagg tccacccagt aacgggggac 2700
cteggacgtyg aagggcecaac agtcccacag accaagcccece aggcaatgtt tacgeggace 2760
ctagccecegece ctgctactge tggtgtgcag tggaccctag ccagcccagt gcaatgggcece 2820
aacagtagac aagacttcct gegtgtttat ccttggetcecce tgggtgcaga ggccccttgg 2880
gaacatgcac tgctgtagag taatctcctg actggecagg gecaggagca ccaaacaaga 2940
atgtaagagg cccaccctgt gcaaccctgg ggttcectggece ctctcattte ccactgctac 3000
cttccaggga ccattgtgga gagggctaga ctceccatgtcecce agagtgggece ttggecttcet 3060
tggtgcccca agctgagect acagggaggce tctgctetgt gtggcaaacce tcectctectac 3120
atggcacctt gtgcctgggg gtgtcatage tcgacatctce caggctgcct getttcecacce 3180
ctgccectca gagacaaatt acgggtacct gaaggggggg cataatgtct atcagaaagg 3240
tttattccag aggaaaatgt acatttatat aaatagatgt tgtgtatgat ataaatatat 3300
acatacatat atataagaat atctatatgg aaaaaggcaa agttgaggcc caagggagca 3360
agatactcca tgggtctcac taggaaactg gcaagagcag gctgagaagc aaggggcttt 3420
tctggcacgg cagttttgtt tgtactggac ctgtatattt gtaaagctat ttatcaaccc 3480
ccagagcgcece agtccccgac cccaggttca tagegtttag tcccagggta ttgcagcecat 3540
cttaagttgt aacttattaa cagcggaaga ggttcatgct ggatttaggg aattgctgag 3600
aacgtgcegtce tggcctccac caggctggce gtggccectt ggcgecttgaa tggctcectect 3660
agtcagagct ggctccaggg agcattttct gttgectttg gecctetttt gtgggggatt 3720
agatttatat aggaactttc tttaggagat gtttaaaaat tttaaggtga actggtattt 3780
ttcatacaga ttattctaat tgctatgtat tccaggcagg agcctgtgcce cagggaaggg 3840
ctggcectge aagaaggttc agatgttaat agttatctgt tacaagttta tctatctata 3900
atttattgag tttttacaag ttgttttgct gtaggcttaa cacttcctat gcagtgcttce 3960
tagactttta tagcctagac tgctaccttt caaagcttgg gagacagtgg tgaatgcaat 4020
tttgttactt ttgtactgtc actgggccct aggcttgggt ggctgtccct tgcctgtcaa 4080
ccagcagggt caggacagtg gctcagggtg actttcttgg ggcctagcac atggtttgtce 4140
agcccacact ggcagatgtg gttttgttaa cacaaccaac ttactttcca aaaaataaag 4200
agataactgg ttccaaaaaa aaaaaaaaaa aa 4232

<210> SEQ ID NO 48
<211> LENGTH: 799

<212> TYPE:

PRT
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170

<213> ORGANISM:

<400> SEQUENCE:

Met Trp Leu Leu

1

Leu

Pro

Pro

Lys

65

Gly

Leu

Leu

Thr

Tyr

145

Ala

Pro

Arg

Glu

Asn

225

Arg

Thr

Asp

Ser

Thr

305

Ser

Gly

Leu

Leu

Gly
385

Ser

Ile

Val

Glu

Arg

Cys

Met

Leu

130

Trp

Gly

Thr

Ile

Ser

210

Ser

Ser

Ala

Ala

Ser

290

Asp

Ala

Leu

Thr

Tyr

370

Val

Leu

Leu

35

Arg

Gly

Leu

Leu

Asp

115

Ser

Thr

Asn

Ile

Gly

195

Val

Leu

Pro

Val

Gln

275

Phe

Ile

Glu

Ser

Trp
355

Val

Tyr

Glu

20

Glu

Leu

Ser

Glu

Ala

100

Asp

Ser

His

Thr

His

180

Gly

Val

Gly

His

Val

260

Pro

Gly

Asn

Asp

Tyr

340

Thr

Ser

His

Mus

Leu

Ala

Gln

Cys

Arg

Ile

85

Arg

Ser

Ser

Pro

Val

165

Trp

Ile

Pro

Ser

Arg

245

Gly

His

Ala

Ser

Ala

325

Gln

Thr

Gly

Arg

musculus

Ala

Ser

Gln

Cys

Leu

70

Ala

Gly

Leu

Ser

Gln

150

Lys

Leu

Arg

Ser

Ile

230

Pro

Ser

Ile

Asp

Ser

310

Gly

Ser

Ala

Ser

Gln
390

Leu

Glu

Glu

Gly

Ala

Ser

Ser

Thr

Ser

135

Arg

Phe

Lys

Leu

Asp

215

Arg

Ile

Asp

Gln

Gly

295

Glu

Glu

Ala

Thr

Leu

375

Val

Leu

Glu

Gln

40

Arg

Ser

Phe

Met

Ser

120

Gly

Met

Arg

Asp

Arg

200

Arg

Tyr

Leu

Val

Trp

280

Phe

Val

Tyr

Trp

Pro
360

Val

Ile

Ser

Met

25

Val

Thr

Ala

Leu

Thr

105

Ile

His

Glu

Cys

Gly

185

His

Gly

Ser

Gln

Glu

265

Leu

Pro

Glu

Thr

Leu
345
Glu

Leu

Arg

Ile

10

Glu

Leu

Glu

Gly

Pro

90

Val

Ser

Val

Lys

Pro

170

Gln

Gln

Thr

Tyr

Ala

250

Leu

Lys

Tyr

Val

Cys

330

Thr

Ala

Leu

Gly

Phe

Gln

Thr

Arg

Arg

75

Glu

Val

Asn

Tyr

Lys

155

Ala

Ala

His

Tyr

Leu

235

Gly

Leu

His

Val

Leu

315

Leu

Val

Arg

Val

His
395

Gln

Glu

Val

Gly

Val

Asp

His

Asp

Pro

140

Leu

Ala

Phe

Trp

Thr

220

Leu

Leu

Cys

Val

Gln

300

Tyr

Ala

Leu

Tyr

Leu
380

Tyr

Gly

Pro

Ala

45

Arg

Arg

Ala

Asn

Glu

125

Gln

His

Gly

His

Ser

205

Cys

Asp

Pro

Lys

Val

285

Val

Leu

Gly

Pro

Thr
365

Leu

Ser

Thr

Cys

30

Leu

His

Gly

Gly

Leu

110

Asp

Gln

Ala

Asn

Gly

190

Leu

Leu

Val

Ala

Val

270

Ile

Leu

Arg

Asn

Glu
350
Asp

Leu

Arg

Pro

15

Leu

Gly

Trp

Trp

Arg

95

Thr

Pro

Ala

Val

Pro

175

Glu

Val

Val

Leu

Asn

255

Tyr

Asn

Lys

Asn

Ser

335

Glu

Ile

Leu

Gln

Ala

Ala

Gln

Tyr

Arg

80

Tyr

Leu

Lys

Pro

Pro

160

Met

Asn

Met

Glu

Glu

240

Thr

Ser

Gly

Thr

Val

320

Ile

Asp

Ile

Ala

Pro
400
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Leu

Leu

465

Ala

Asp

Asn

545

Ala

Ser

Asp

Ile

625

Lys

Ala

Gly

Gly

Met

705

Glu

Asp

Ser

Pro
785

Thr

Glu

Arg

Asp

450

Leu

Glu

Ala

Leu

Ile

530

Ile

Arg

Glu

Ala

Leu

610

Ala

Lys

Leu

Ile

Ile

690

Glu

Cys

Glu

Leu

Ser
770

Leu

Ile

Ser

Leu

435

Leu

Gly

Ala

Val

Val

515

Ile

Val

Arg

Gly

Arg

595

Ala

Asp

Thr

Phe

Leu

675

Pro

Arg

Trp

Ala

Arg

755

Thr

Glu

Gln

Arg

420

Ser

Pro

Lys

Phe

Lys

500

Ser

Asn

Glu

Pro

Pro

580

Gly

Ala

Phe

Ser

Asp

660

Leu

Val

Pro

His

Leu

740

Leu

Cys

Pro

Lys

405

Ser

Ser

Leu

Pro

Gly

485

Met

Glu

Leu

Cys

Pro

565

Leu

Met

Arg

Gly

Asn

645

Arg

Trp

Glu

Pro

Ala

725

Asp

Thr

Ser

Ser

<210> SEQ ID NO 49

<211> LENGTH:

<212> TYPE: DNA

3146

Leu

Ser

Ser

Asp

Leu

470

Met

Leu

Met

Leu

Ala

550

Gly

Ser

Gln

Asn

Leu

630

Gly

Val

Glu

Glu

Asn

710

Ala

Lys

Phe

Ser

Pro
790

Ser

Gly

Gly

Pro

455

Gly

Asp

Lys

Glu

Gly

535

Ala

Pro

Phe

Tyr

Val

615

Ala

Arg

Tyr

Ile

Leu

695

Cys

Pro

Val

Gly

Ser
775

Phe

Arg

Lys

Pro

440

Leu

Glu

Pro

Asp

Val

520

Val

Lys

Asp

Pro

Leu

600

Leu

Arg

Leu

Thr

Phe

680

Phe

Pro

Ser

Leu

Pro
760

Asp

Pro

Phe

Ser

425

Pro

Trp

Gly

Ser

Asn

505

Met

Cys

Gly

Leu

Ala

585

Glu

Val

Gly

Pro

His

665

Thr

Ser

Ser

Gln

Leu

745

Phe

Ser

Phe

Pro

410

Ser

Leu

Glu

Cys

Arg

490

Ala

Lys

Thr

Asn

Ser

570

Leu

Ser

Thr

Val

Val

650

Gln

Leu

Leu

Glu

Arg

730

Ala

Ser

Val

Ser

Leu

Leu

Leu

Phe

Phe

475

Pro

Ser

Leu

Gln

Leu

555

Pro

Val

Arg

Glu

His

635

Lys

Ser

Gly

Leu

Leu

715

Pro

Val

Pro

Phe

Asp
795

Ala

Ser

Thr

Pro

460

Gly

Asp

Asp

Ile

Glu

540

Arg

Asp

Ser

Lys

Asp

620

His

Trp

Asp

Gly

Arg

700

Tyr

Thr

Ser

Ser

Ser
780

Ser

Arg

Leu

Gly

445

Arg

Gln

Gln

Lys

Gly

525

Gly

Glu

Gly

Cys

Cys

605

Asp

Ile

Met

Val

Ser

685

Glu

Gly

Phe

Glu

Asn
765

His

Gln

Gln

Val

430

Leu

Asp

Val

Thr

Asp

510

Arg

Pro

Phe

Pro

Ala

590

Ile

Val

Asp

Ala

Trp

670

Pro

Gly

Leu

Lys

Glu

750

Gly

Asp

Thr

Phe

415

Arg

Val

Arg

Val

Ser

495

Leu

His

Leu

Leu

Arg

575

Tyr

His

Met

Tyr

Pro

655

Ser

Tyr

His

Met

Gln

735

Tyr

Asp

Pro

Thr

Ser

Gly

Asn

Leu

Arg

480

Thr

Ala

Lys

Tyr

Arg

560

Ser

Gln

Arg

Lys

Tyr

640

Glu

Phe

Pro

Arg

Arg

720

Leu

Leu

Ala

Leu
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<213> ORGANISM: Mus musculus
<400> SEQUENCE: 49
gacattcctg gctettegge ceggggegga ggagctcegg gegggtgagt gtgccagecc 60

tgcegggate gtgaccegeg cgegegggag ccgggeggeg gaggagecag gaaggtggte 120

agtgggaagt ctggccctga tectgagate agetggaagg aaatgtgget getcettggece 180
ctgttgagca tctttecaggg gacaccaget ttgtecettg aggectctga ggaaatggag 240
caggagcect gectagecce aatcctggag cagcaagage aggtgttgac ggtggecctg 300

gggcagectyg tgaggctgtg ctgtgggege accgagegtg gtegtcactyg gtacaaagag 360

ggcagcegee tagcatctge tgggcgagta cggggttgga gaggccgect ggagategec 420

agcttectte ctgaggatge tggecgatac ctetgectgg cecgtggete catgacegte 480
gtacacaatc ttacgttgct tatggatgac tccttaacct ccatcagtaa tgatgaagac 540
cccaagacac tcagcagete ctegagtggt catgtctace cacagcaage accctactgg 600
acacaccccce aacgcatgga gaagaaactg catgecagtge ctgecgggaa tactgtcaaa 660
ttcegetgte cagetgecagg gaaccccatg cctaccatece actggetcaa ggatggacag 720
gecttecacy gggagaatceg tattggagge attcggetge gecaccaaca ctggagectg 780
gtgatggaaa gtgtggtacc ctcggaccgt ggcacataca catgecttgt ggagaactet 840
ctgggtagca ttegctacag ctatctectyg gatgtgetgg ageggtcece gcaccggecce 900
atcctgcagyg cggggetecee agecaacace acagetgtgg ttggcagega tgtggageta 960

ctctgcaagg tgtacagcga cgcccagccce cacatacagt ggctgaaaca cgtcgtcatce 1020
aacggcagca gctteggege cgacggttte cectacgtac aagtcctgaa gacaacagac 1080
atcaatagct cggaggtaga ggtcttgtat ctgaggaacg tgtccgctga ggatgcagga 1140
gagtatacct gtctggcggg caactccatc ggcectttect accagtcagce gtggctcacy 1200
gtgctgccayg aggaagacct cacgtggaca acagcaaccce ctgaggcecag atacacagat 1260
atcatcectgt atgtatcagg ctcactggtt ctgcecttgtge tectgetget ggccggggtg 1320
tatcatcgge aagtcatccg tggccactac tctegccage ctgtcactat acaaaagcetg 1380
tceegtttee ctttggceeg acagttectcet ttggagtega ggtcectctgg caagtcaagt 1440
ttgtcectgg tgcgaggtgt ccgtctectcee tcecagecggece cgcccttget cacgggectt 1500
gtgaatctag acctgcctct cgatccgett tgggaattec cccgggacag gttggtgetce 1560
ggaaagccec tgggtgaggg ctgctttggg caagtggttce gtgcagaggce ctttggtatg 1620
gatcccteee ggeccgacca aaccagcace gtggetgtga agatgctgaa agacaatgec 1680
tcecgacaagg atttggcaga cctggtectcee gagatggagg tgatgaagct aatcggaaga 1740
cacaagaaca tcatcaacct gctgggtgtce tgcactcagg aagggcccct gtacgtgatt 1800
gtggaatgtyg ccgccaaggg aaaccttegg gaattcectee gtgcceggeg ceccccagge 1860
cctgatcectca geccctgatgg acctcecggage agcgaaggac cactctcectt ceccggceccta 1920
gtctectgtyg cctaccaggt ggcccgagge atgcagtatce tggagtctcg gaagtgcatce 1980
caccgggacce tggctgcecceg aaatgtgctg gtgaccgagg atgatgtgat gaagatcgcet 2040
gactttgggc tggcacgtgg tgtccaccac attgactact ataagaaaac cagcaacggc 2100
cgectgecag tcaaatggat ggctccagag gcattgtteg accgecgtgta cacacaccag 2160
agtgacgtgt ggtctttcgg gatcctgcetg tgggaaatct tcaccctcecgg gggctceccca 2220

taccctggca ttcecggtgga ggagctette tcactgetge gagaggggca caggatggag 2280
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cggeccccaa

ccatctcaga

gtctctgaag

gatgccagca

gagccaagcece

tgtatgggcet

gacatttaat

tctetggece

tgttccagee

ccttggacte

ggggctetee

acctagaggce

ccecectecat

gagacgagaa

aaataaatct

actgceecte

ggcctacttt

agtaccttga

gcacctgete

cctteecttt

acgcggecca

gttggcagtg

tgttttgggy

ttatgctece

atcctcagag

gggactagcet

cttgggactt

tgcttgttee

gcctgtggga

ctgtgtgect

<210> SEQ ID NO 50
<211> LENGTH: 158

<212> TYPE:

<213> ORGANISM:

PRT

<400> SEQUENCE: 50

agagctgtat

taagcagetyg

cctecgecty

ctccagtgac

ctctgacteg

tggcegtggg

tcaggectet

agggccatte

atctcagagt

aagttaagca

gcaaaactta

cacatccccce

agcatcttgg

acgacagaag

ggtgge

Gallus gallus

Met Ala Ala Gly Ala Ala Gly Ser

1

Asp Asp Gly Gly Gly Gly Ala Phe

20

Lys Arg Leu Tyr Cys Lys Asn Gly

35

Asp Gly Arg

50

40

Val Asp Gly Val Arg

55

Leu Gln Leu Gln Ala Glu Glu Arg

65

70

Ser Ala Asn Arg Phe Leu Ala Met

Leu Lys Cys

Asn Asn Tyr
115

Ala Leu Lys

130

Gly Gln Lys

145

85

Ala Thr Glu Glu Cys

100

Asn Thr Tyr Arg Ser

120

Arg Thr Gly Gln Tyr

135

Ala Ile Leu Phe Leu
150

<210> SEQ ID NO 51
<211> LENGTH: 574

<212> TYPE:

DNA

<213> ORGANISM: Gallus gallus

<400> SEQUENCE: 51

gggctaatga

gtggaagctce

acctttggac

teggttttea

cagacgacat

tctecteget

gacttgagac

ttggtcctaa

tcaactctca

ttaaggccett

tgctctaaac

agcacacaag

tgaaaggggc

aacatggcat

Ile

Pro

25

Gly

Glu

Gly

Lys

Phe

105

Arg

Lys

Pro

Thr

10

Pro

Phe

Lys

Val

Glu

90

Phe

Lys

Pro

Met

Thr

Gly

Phe

Ser

Val

75

Asp

Phe

Tyr

Gly

Ser
155

gggagtgetyg gcacgcagece

tggacaaggt

ccttttetec
gccacgacce
gagecgggga
gagctgcaac
tactgctgte
ggttcatagt
tctcaagatce
ggcacgcage
atttctagtt
ccteaccace
atcagctcetyg

ttttataaat

Leu Pro Ala

His Phe Lys
30

Leu Arg Ile
45

Asp Pro His

Ser Ile Lys

Gly Arg Leu

Glu Arg Leu
110

Ser Asp Trp
125

Pro Lys Thr
140

Ala Lys Ser

cctgetgget
ctccaatggy
tttgccecte
gcagcaatgt
ctgatgcatce
gcagatccte
tgaggcctte
atggccettge
ctcegtetee
cccccaaaca
cecctgecate
gtgtcectga

tatttttttyg

Leu Pro
15

Asp Pro

Asn Pro

Ile Lys

Gly Val

80
Leu Ala
95
Glu Ser

Tyr Val

Gly Pro

gaggctggac ggccgeggea gggggcgage ccgcccggeg ctggeggegg cggecggegyg

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3146

60
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178

-continued
gggeccgggg cggeggggag ccgecgggge ccggegcatg geggceggggg cggcggggag 120
catcaccacg ctgceggege tgcccgacga cgggggegge ggegetttte cccecgggea 180
cttcaaggac cccaagegge tctactgcaa gaacggcegge ttettectge gcatcaacce 240
cgacggcagg gtggacggceg tccgcgagaa gagcgatceg cacatcaaac tgcagettca 300
agcagaagaa agaggagtag tatcaatcaa aggcgtaagt gcaaaccget ttctggctat 360
gaaggaggat ggcagattgc tggcactgaa atgtgcaaca gaggaatgtt tctttttega 420
gegettggaa tctaataact ataacactta ccggtcacgg aagtactctg attggtatgt 480
ggcactgaaa aggactggac agtacaagcc cggaccaaaa actggacctg gacagaaagce 540
tatccttttt cttccaatgt ctgctaaaag ctga 574

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 52
H: 819
PRT

<213> ORGANISM: Gallus gallus

<400> SEQUENCE: 52

Met Phe Thr
1

Thr Leu Ser
Pro Lys Ala
35

Leu Leu Gln
50

Trp Val Arg
65

Thr Gly Glu

Leu Tyr Ala

Phe Ser Val
115

Asp Glu Asp
130

Pro Asn Gln
145

Lys Lys Leu

Pro Ser Gly

Lys Glu Phe
195

Ala Thr Trp
210

Asn Tyr Thr
225

Tyr Gln Leu

Ala Gly Leu

Phe Val Cys
275

Trp Arg Cys Leu Ile

Ala Ala Arg Pro Ala

20

Asn Ile Glu Val Glu

40

Leu Arg Cys Arg Leu

Asp Gly Val Gln Leu

70

Glu Val Glu Val Arg

85

Cys Met Thr Asn Ser

100

Asn Val Ser Asp Ala

120

Asp Ser Ser Ser Glu

135

Ala Val Ala Pro Tyr
150

His Ala Val Pro Ala

165

Gly Thr Pro Asn Pro

180

Lys Pro Asp His Arg

200

Ser Ile Ile Met Asp

215

Cys Ile Val Glu Asn
230

Asp Val Val Glu Arg

245

Pro Ala Asn Lys Thr

260

Lys Val Tyr Ser Asp

280

Leu

Pro

25

Ser

Arg

Pro

Asp

Pro

105

Leu

Glu

Trp

Ala

Thr

185

Ile

Ser

Lys

Ser

Val
265

Pro

Trp

10

Thr

His

Asp

Glu

Ala

90

Ser

Pro

Lys

Thr

Lys

170

Leu

Gly

Val

Tyr

Pro
250

Ala

Gln

Ala

Leu

Ser

Asp

Asn

75

Val

Gly

Ser

Glu

Tyr

155

Thr

Arg

Gly

Val

Gly
235
His

Leu

Pro

Val Leu Val
Pro Asp Gln
30

Ala His Pro
45

Val Gln Ser
60

Asn Arg Thr

Pro Glu Asp

Ser Glu Thr
110

Ala Glu Asp
125

Ala Asp Asn
140

Pro Glu Lys

Val Lys Phe

Trp Leu Lys
190

Tyr Lys Val
205

Pro Ser Asp
220

Ser Ile Asn

Arg Pro Ile

Gly Ser Asn
270

His Ile Gln
285

Thr Ala
15

Ala Leu

Gly Asp

Ile Asn

Arg Ile
80

Ser Gly
95

Thr Tyr

Asp Asp

Thr Lys

Met Glu
160

Lys Cys
175

Asn Gly

Arg Tyr

Lys Gly

His Thr

240

Leu Gln
255

Val Glu

Trp Leu
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180

Lys

Tyr

305

Met

Tyr

Trp

Ser

Ile

385

Thr

Lys

Ser

Ser

Glu

465

Pro

Gly

Met

Glu

Leu

545

Tyr

Pro

Leu

Met

Arg

625

Gly

Asn

Arg

Trp

His

290

Val

Glu

Thr

Leu

Pro

370

Ser

Lys

Ser

Ser

Ser

450

Asp

Leu

Leu

Leu

Met

530

Leu

Ala

Gly

Ser

Glu

610

Asn

Leu

Gly

Ile

Glu
690

Ile

Gln

Val

Cys

Thr

355

Leu

Cys

Lys

Ile

Met

435

Gly

Pro

Gly

Asp

Lys

515

Glu

Gly

Ser

Met

Phe

595

Tyr

Val

Ala

Arg

Tyr

675

Ile

Glu

Ile

Leu

Leu

340

Val

Tyr

Met

Thr

Pro

420

Asn

Thr

Arg

Glu

Lys

500

Ser

Met

Ala

Lys

Glu

580

Lys

Leu

Leu

Arg

Leu

660

Thr

Phe

Val

Leu

His

325

Ala

Leu

Leu

Val

Asp

405

Leu

Ser

Pro

Trp

Gly

485

Asp

Asp

Met

Cys

Gly

565

Tyr

Asp

Ala

Val

Asp

645

Pro

His

Thr

Asn

Lys

310

Leu

Gly

Glu

Glu

Val

390

Phe

Arg

Gly

Met

Glu

470

Cys

Lys

Ala

Lys

Thr

550

Asn

Cys

Leu

Ser

Thr

630

Ile

Val

Gln

Leu

Gly

295

Thr

Arg

Asn

Ala

Ile

375

Thr

Asn

Arg

Val

Leu

455

Leu

Phe

Pro

Thr

Met

535

Gln

Leu

Tyr

Val

Lys

615

Glu

His

Lys

Ser

Gly
695

Ser

Ala

Asn

Ser

Thr

360

Ile

Val

Ser

Gln

Met

440

Ala

Pro

Gly

Asn

Glu

520

Ile

Asp

Arg

Asn

Ser

600

Lys

Asp

His

Trp

Asp

680

Gly

Lys

Gly

Val

Ile

345

Glu

Ile

Ile

Gln

Val

425

Leu

Gly

Arg

Gln

Arg

505

Lys

Gly

Gly

Glu

Pro

585

Cys

Cys

Asn

Ile

Met
665

Val

Ser

Ile

Val

Ser

330

Gly

Gln

Tyr

Ile

Leu

410

Thr

Val

Val

Asp

Val

490

Val

Asp

Lys

Pro

Tyr

570

Thr

Ala

Ile

Val

Asp

650

Ala

Trp

Pro

Gly

Asn

315

Phe

Ile

Ser

Cys

Tyr

395

Ala

Val

Arg

Ser

Arg

475

Val

Thr

Leu

His

Leu

555

Leu

Arg

Tyr

His

Met

635

Tyr

Pro

Ser

Tyr

Pro

300

Thr

Glu

Ser

Pro

Thr

380

Lys

Val

Ser

Pro

Glu

460

Leu

Leu

Lys

Ser

Lys

540

Tyr

Gln

Ile

Gln

Arg

620

Lys

Tyr

Glu

Phe

Pro
700

Asp

Thr

Asp

His

Ala

365

Gly

Met

His

Ala

Ser

445

Tyr

Ile

Ala

Val

Asp

525

Asn

Val

Ala

Pro

Val

605

Asp

Ile

Lys

Ala

Gly
685

Gly

Asn

Asp

Ala

His

350

Met

Ala

Lys

Lys

Asp

430

Arg

Glu

Leu

Glu

Ala

510

Leu

Ile

Ile

Arg

Glu

590

Ala

Leu

Ala

Lys

Leu

670

Val

Val

Leu

Lys

Gly

335

Ser

Met

Phe

Ser

Leu

415

Ser

Leu

Leu

Gly

Ala

495

Val

Ile

Ile

Val

Arg

575

Glu

Arg

Ala

Asp

Thr
655
Phe

Leu

Pro

Pro

Glu

320

Glu

Ala

Thr

Leu

Thr

400

Ala

Ser

Ser

Pro

Lys

480

Ile

Lys

Ser

Asn

Glu

560

Pro

Gln

Gly

Ala

Phe

640

Thr

Asp

Leu

Val
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182

Glu Glu Leu
705

Ser Asn Cys

Ala Val Pro

Asp Arg Ile

755

Val Pro Leu
770

Thr Cys Ser
785

Asp Glu Pro

Lys Arg His

<210> SEQ I
<211> LENGT.
<212> TYPE:

Phe Lys Leu Leu Lys
710

Thr Asn Glu Leu Tyr

725

Ser Gln Arg Pro Thr

740

Val Ala Met Thr Ser

760

Asp Gln Tyr Ser Pro

775

Ser Gly Glu Asp Ser
790

Cys Leu Pro Arg Cys

805
D NO 53
H: 2925

DNA

<213> ORGANISM: Gallus gallus

<400> SEQUENCE: 53

cgeeccatgyg

tacctggagyg

accggeeacc

cteggegeac

catcaactgg

cgaggaggta

caacagcccce

ttctgcagag

caccaagccg

getgcatgee

caaccccacg

ggggtacaag

taagggcaac

getggatgte

caaaacggtyg

gecccacate

cttgecectac

agtcctteac

taattctatt

gtcaccagce

cttecctecatce

gaagacagac

cagacaggta

geggeectea

aggggeggtte

tgccteatee

acgctgeceg

cceggegate

gtgcgtgatg

gaggtgcggg

teggggagcg

gatgatgatg

aaccaggcetyg

gtcecegety

ctgegetgge

gtcegetatyg

tacacgtgca

gtggagcget

geccetgggcea

cagtggctga

gtgcagatce

ttaaggaatg

gggatctece

atgatgacgt

tcctgeatgyg

ttcaacagcc

acagtgtcag

cggetetect

gagegcagte

tttgggetgt

accaagctct

tcctecaget

gagtgcagcet

acgeggtgec

agaccaccta

atgaagatga

tagctectta

ccaaaacagt

tgaagaacgg

ccacctggag

tcgtggagaa

ccecegeateg

gcaacgtgga

aacacatcga

tgaagacggc

tctcatttga

atcactctge

cceeccteta

tggtgacagt

agctggeegt

cagattccag

ccagcggaac

Glu

Met

Phe

745

Asn

Gly

Val

Pro

Gly

Met

730

Lys

Gln

Phe

Phe

Pro
810

His

715

Met

Gln

Glu

Pro

Ser

795

His

getgagcagt

getggtcaca

gcccaaagceg

gegetgeegg

gececgagaac

cgaggacteg

cttetecgte

ttcctecteg

ctggacctat

gaaattcaag

caaggagttc

catcatcatg

caaatacggg

geccatecty

gtttgtetge

ggtgaacggc

tggcgttaac

ggatgetggg

atggttgaca

cctggagatce

catcatctac

gcacaagctyg

ctcctecatg

ccccatgetyg

Arg Met Asp

Arg Asp Cys

Leu Val Glu

750

Tyr Leu Asp
765

Ala Thr Arg
780

His Asp Pro

Ser His Gly

agccgcagcea
gecacgetgt
aacatcgagg
ctgegegatyg
aaccgcacge
gggctctatg
aacgtctcag
gaggagaagg
cccgagaaga
tgccecteag
aagcctgace
gactcggtgg
agcatcaacc
caggcagggce
aaggtctaca
agcaagatcg
acgacagaca
gagtatacat
gttctegaag
atcatttact
aagatgaaga
gccaagagca
aactcgggty

geeggegtet

Lys Pro
720

Trp His
735

Asp Leu

Leu Ser

Ser Ser

Leu Pro

800

Ala Leu
815

gtgggatgtt
ctgctgecag
tggagtccca
acgtgcagag
gcatcaccegg
cctgcatgac
acgcactcece
aggcggataa
tggagaagaa
gtgggacgece
accgcategyg
tgccatcaga
acacctacca
tccecgecaa
gegacccegca
gececgacaa
aagagatgga
gtttggcggyg
ctactgagca
gcaccggege
gcaccaccaa
tcccactgey
tgatgttggt

ccgagtatga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440
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184

-continued
getgeccegayg gaccecgeget gggagetgece acgggacagg ctgatcectgg gcaagccget 1500
gggagaaggce tgctttggge aggtggtgct ggcggaggece atcggectygg acaaggacaa 1560
gccaaaccge gtcaccaaag tggctgtaaa gatgctcaag tcecgatgceca cagagaagga 1620
cctgtecgac ctcatcteeg agatggagat gatgaagatg atcggcaagce acaagaacat 1680
catcaacctg ctgggtgcct gcacgcagga cgggcccectce tatgtcatcg tggagtacgce 1740
cagcaaaggc aacctgegtg agtacctgca ggcacgccege ccaccgggcea tggagtactg 1800
ctacaacccce acacgcatcc ccgaggagca gctcectcectte aaggacctgg tgtecctgtgce 1860
gtaccaggtyg gcgegeggca tggagtacct ggectcecaaa aagtgcatcc acagggacct 1920
ggcggccagg aacgtgcectgg tgaccgagga caacgtgatg aagatcgetg actteggget 1980
ggcccgegac atccaccaca tcgattacta caagaagacg acaaacggcec gettgcceggt 2040
gaagtggatg gccccggagg ctetgttega ccgaatatac acccatcaga gtgatgtttg 2100
gtcgtteggt gtgectgetgt gggagatctt cacgttgggt ggttcecgcecct accccggegt 2160
geeegtggayg gagetettca agetgetgaa ggaaggccac aggatggaca agceccagcaa 2220
ctgcaccaac gagctgtaca tgatgatgcg cgactgctgg cacgccgtge cctceccageg 2280
cceccacctte aagcagctgg tggaggacct ggacaggatc gtggccatga cctccaatca 2340
ggagtacctg gacctgtcgg tgccgttgga tcagtacteg cccggcttcece cggccacgcyg 2400
cagctccacce tgctectegg gggaggactce ggtgttetece cacgacccge tgcccgacga 2460
geectgecty cegegetgee ccoccgeacag ccacggageyg ctgaagegge actgaggetce 2520
cgcacgcage tgtgecccce cgggcaccac caccgcaggg aactgcccaa agcetttegge 2580
tgctgttggg ctgttggteg getcectttttt tttatcacce atttaaacce ttcecccacgag 2640
gtctgtgett ggacatccce acgtggeggt geccgecegtgt cectatgggg ccgatgegeg 2700
ctgtgagcat cgcatcccag cgctgeccca acccacacgt gtggggtgtyg cagcacacgg 2760
ggcecgceceeyg gggatcagceg ctaggacaga agtccecgtgt acatagctaa aatatgtata 2820
aatatgaata tatatttaca tgtcttttta aaagggtggt taccagagct gtgccaggct 2880
gggtagggag gtgctggtgg ctggtagata tcagttgcta tatat 2925
<210> SEQ ID NO 54
<211> LENGTH: 823
<212> TYPE: PRT
<213> ORGANISM: Gallus gallus
<400> SEQUENCE: 54
Met Val Ser Trp Asp Ser Gly Cys Leu Ile Cys Leu Val Val Val Thr
1 5 10 15
Met Ala Gly Leu Ser Leu Ala Arg Pro Ser Phe Asn Leu Val Val Glu
20 25 30
Asp Ala Thr Leu Glu Pro Glu Glu Pro Pro Thr Lys Tyr Gln Ile Ser
35 40 45
Gln Pro Asp Val His Ser Ala Leu Pro Gly Glu Pro Leu Glu Leu Arg
50 55 60
Cys Gln Leu Lys Asp Ala Val Met Ile Ser Trp Thr Lys Asp Gly Val
65 70 75 80
Pro Leu Gly Pro Asp Asn Arg Thr Val Ile Ile Gly Glu Tyr Leu Gln
85 90 95
Ile Lys Asp Ala Ser Pro Arg Asp Ser Gly Leu Tyr Ala Cys Thr Ala
100 105 110
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Ile

Asp

Asp

145

Thr

Trp

Tyr

Pro

225

Ser

Arg

Gly

Pro

305

Thr

Glu

Ser

Lys

Ile

385

Arg

Ser

Ile

465

Asp

Ala

Asp

Arg

Ala

130

Phe

Asp

Lys

Leu

Lys

210

Ser

Ile

Pro

Gly

Ile

290

Asp

Thr

Asp

Phe

Glu

370

Gly

Met

His

Ala

Thr

450

Ser

Lys

Val

Val

Leu

Thr

115

Leu

Val

Lys

Phe

Lys

195

Val

Asp

Asn

Ile

Asp

275

Gln

Gly

Asp

Ala

His

355

Phe

Val

Lys

Lys

Asp

435

Thr

Glu

Leu

Met

Thr
515

Ser

Leu

Ser

Asn

Met

Arg

180

Asn

Arg

Lys

His

Leu

260

Val

Trp

Leu

Lys

Gly

340

Thr

Pro

Phe

Asn

Leu

420

Ser

Arg

Tyr

Thr

Ala
500

Val

Asp

Asp

Ser

Asp

Glu

165

Cys

Gly

Asn

Gly

Thr

245

Gln

Glu

Ile

Pro

Glu

325

Glu

Ala

Thr

Leu

Thr

405

Thr

Ser

Leu

Glu

Leu
485
Glu

Ala

Leu

Ser

Gly

Ser

150

Lys

Pro

Lys

Gln

Asn

230

Tyr

Ala

Phe

Lys

Tyr

310

Ile

Tyr

Trp

Ser

Ile

390

Thr

Lys

Ser

Ser

Leu

470

Gly

Ala

Val

Val

Asp

Asp

135

Asn

Arg

Ala

Glu

His

215

Tyr

His

Gly

Val

His

295

Leu

Glu

Thr

Leu

Pro

375

Ala

Lys

Arg

Ser

Ser

455

Pro

Lys

Val

Lys

Ser

Thr

120

Asp

Gln

Leu

Met

Phe

200

Trp

Thr

Leu

Leu

Cys

280

Val

Gln

Val

Cys

Thr

360

Asp

Cys

Lys

Ile

Met

440

Thr

Glu

Pro

Gly

Met
520

Glu

Leu

Glu

Met

His

Gly

185

Lys

Ser

Cys

Asp

Pro

265

Lys

Glu

Val

Leu

Leu

345

Val

Tyr

Met

Pro

Pro

425

Asn

Ala

Asp

Leu

Ile
505

Leu

Met

Tyr

Asp

Arg

Ala

170

Asn

Gln

Leu

Ile

Val

250

Ala

Val

Arg

Leu

Tyr

330

Ala

Leu

Leu

Val

Asp

410

Leu

Ser

Asp

Pro

Gly
490
Asp

Lys

Glu

Phe

Asp

Ala

155

Val

Pro

Glu

Ile

Val

235

Val

Asn

Tyr

Asn

Lys

315

Ile

Gly

Pro

Glu

Leu

395

Phe

Arg

Asn

Ala

Lys

475

Glu

Lys

Asp

Met

Ile

Asn

140

Pro

Pro

Thr

His

Met

220

Glu

Glu

Ala

Ser

Gly

300

Ala

Arg

Asn

Ala

Ile

380

Thr

Ser

Arg

Thr

Pro

460

Trp

Gly

Asp

Asp

Met

Val

125

Asp

Tyr

Ala

Pro

Arg

205

Glu

Asn

Arg

Ser

Asp

285

Ser

Ala

Asn

Ser

Pro

365

Ala

Val

Ser

Gln

Pro

445

Met

Glu

Cys

Arg

Ala
525

Lys

Asn

Gly

Trp

Ala

Thr

190

Ile

Ser

Gln

Ser

Ala

270

Ala

Lys

Gly

Val

Ile

350

Glu

Ile

Ile

Gln

Val

430

Leu

Leu

Phe

Phe

Pro
510

Thr

Met

Val

Ser

Thr

Asn

175

Met

Gly

Val

Tyr

Pro

255

Val

Gln

Tyr

Val

Thr

335

Gly

Lys

Tyr

Leu

Pro

415

Thr

Val

Ala

Pro

Gly
495
Lys

Glu

Ile

Thr

Glu

His

160

Thr

Arg

Gly

Val

Gly

240

His

Val

Pro

Gly

Asn

320

Phe

Ile

Glu

Cys

Cys

400

Ala

Val

Arg

Gly

Arg

480

Gln

Glu

Lys

Gly
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530

Lys His Lys
545

Pro Leu Tyr

Tyr Leu Arg

Asn Arg Val

595

Thr Tyr Gln
610

Ile His Arg
625

Val Met Lys

Asp Tyr Tyr

Ala Pro Glu

675

Trp Ser Phe
690

Pro Tyr Pro
705

Gly His Arg

Met Met Arg

Lys Gln Leu
755

Glu Glu Tyr
770

Tyr Pro Asp
785

Ser Pro Asp

Met Asn Gly

<210> SEQ I
<211> LENGT.
<212> TYPE:

535

Asn Ile Ile Asn Leu
550

Val Ile Val Glu Tyr

565

Ala Arg Arg Pro Pro

580

Pro Glu Glu Gln Met

600

Leu Ala Arg Gly Met

615

Asp Leu Ala Ala Arg
630

Ile Ala Asp Phe Gly

645

Lys Lys Thr Thr Asn

660

Ala Leu Phe Asp Arg

680

Gly Val Leu Met Trp

695

Gly Ile Pro Val Glu
710

Met Asp Lys Pro Ala

725

Asp Cys Trp Gln Ala

740

Val Glu Asp Leu Asp

760

Leu Asp Leu Ser Gly

775

Thr Arg Ser Ser Cys
790

Pro Met Pro Tyr Glu

805

Ser Val Lys Thr

820

D NO 55
H: 2716
DNA

<213> ORGANISM: Gallus gallus

<400> SEQUENCE: 55

cgegeggaac

gaaggcactyg

tggagatatg

tgccttatcet

aacttagttg

tctecagecag

aaagacgccg

acagtgatta

ccteeggety

cgttetgtec

gaaatggacc

gCCtggtggt

ttgaagatgc

atgtacactc

tcatgatcag

ttggggagta

cagccgetge

atgctectgt

aggaacttac

ggtcaccatyg

cactttggaa

tgcacttcca

ttggactaag

cttacaaatt

Leu

Ala

Gly

585

Thr

Glu

Asn

Leu

Gly

665

Val

Glu

Glu

Asn

Val

745

Arg

Pro

Ser

Pro

Gly

Ser

570

Met

Phe

Tyr

Val

Ala

650

Arg

Tyr

Ile

Leu

Cys

730

Pro

Ile

Leu

Ser

Cys
810

Ala

555

Lys

Glu

Lys

Leu

Leu

635

Arg

Leu

Thr

Phe

Phe

715

Thr

Ser

Leu

Glu

Gly

795

Leu

cgtteceggt

agaggtgcetce

tctaaaaaga

getggacttt

cccgaagage

ggagaaccac

gatggggtcc

aaagatgcett

540

Cys Thr Gln

Gly Asn Leu

Tyr Ser Phe
590

Asp Leu Val
605

Ala Ser Gln
620

Val Thr Glu

Asp Ile Asn

Pro Val Lys
670

His Gln Ser
685

Thr Leu Gly
700

Lys Leu Leu

Asn Glu Leu

Gln Arg Pro
750

Thr Leu Thr
765

Gln Tyr Ser
780

Asp Asp Ser

Pro Lys Tyr

gaggagggat
agatgggatt
tggtcagetyg
cecectggeteg
cgccaaccaa
ttgagttgeg
cecttggggece

cacccagaga

Asp Gly
560

Arg Glu
575

Asp Ile

Ser Cys

Lys Cys

Asn Asn

640

Asn Ile
655

Trp Met

Asp Val

Gly Ser

Lys Glu
720

Tyr Met
735

Thr Phe

Thr Asn

Pro Ser

Val Phe
800

Gln His
815

tgcecectggee
aaagtccaca
ggattegggt
accgtcattt
ataccaaatc
ctgtcaattyg
cgacaatagg

ttcgggecte

60

120

180

240

300

360

420

480
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-continued
tatgcttgca ctgctattag gaccctagac agtgatacte tgtacttcat tgtaaatgtt 540
acagatgcte tttettetgg ggatgatgaa gatgacaatg atgggtctga ggactttgtg 600
aatgacagca accagatgag ggcgccctat tggacacaca cagacaaaat ggagaaaagg 660
ttacacgcag tgccagcagc aaacactgtc aagtttcegtt geccagcecat gggaaaccca 720
acaccaacca tgagatggct gaaaaatggg aaagagttta aacaagaaca tcgtattgge 780
ggctataagyg tccgcaacca gcactggagt ctcatcatgg agagcegtagt cccatccgac 840
aaaggaaatt acacgtgcat cgtggaaaac cagtatggct ccatcaacca cacttaccat 900
ctegatgttyg tcgagegatce accgcacagg cecatcctece aggctggect tccagcaaac 960
gccteggetyg tagtcecggagg tgatgtcegag tttgtctgca aagtctacag tgatgctcaa 1020
cceccacatte agtggataaa acacgtagag aggaatggca gtaaatacgyg accagatgga 1080
ctgccttacce ttcaggtttt aaaggctgce ggtgttaaca ctacggacaa agaaattgag 1140
gttctctata tacggaatgt aacttttgag gatgctgggg agtatacatg cttggcgggt 1200
aattctattg ggatatcctt tcacactgca tggttgacag ttctgccage tectgaaaag 1260
gaaaaggaat ttcccacatc tccagactac ctggaaatag caatttactg cataggggtce 1320
ttcctgateg cectgcatggt getgacagtce atcctgtgece gcatgaagaa caccaccaag 1380
aagcctgact tcagcagcca geccgetgte cacaagctga caaagcgaat ccctetgege 1440
agacaggtaa cagtgtcagc tgactcaagc tcctccatga actccaacac gectetggtg 1500
aggataacta cacgcctcecte cteccactgct gatgccccaa tgctggcagg ggtctceggaa 1560
tatgaactgc cagaggatcc aaaatgggag tttccaaggg ataagctgac getgggtaaa 1620
ccectggggg aaggctgett tgggcaagtg gtgatggetg aagcggtggg gattgacaaa 1680
gaccggcecca aagaagcagt gactgtggca gtgaagatgce tgaaagatga tgctacggaa 1740
aaggatctat ccgacctggt gtcagagatg gagatgatga agatgattgg gaaacataaa 1800
aatatcatca atcttcttgg agcctgtacce caggatggtc cgctgtatgt gattgtagaa 1860
tatgcttcca aaggaaacct gegtgagtac ctgcgagcac gecgccctece tgggatggaa 1920
tactcctttg atattaacag ggtcccagag gagcagatga cattcaagga cttggtatcce 1980
tgcacgtacc agttggcaag aggcatggag tacttggctt cacaaaaatg tatccaccga 2040
gacctagcetyg caagaaatgt tttggtaact gaaaataacg tcatgaaaat agcagacttc 2100
ggtttagcca gagacatcaa caatatagat tattataaaa agactactaa tggacggctt 2160
ccagtaaagt ggatggctcc agaagctctg tttgacagag tttacacaca ccaaagcgac 2220
gtatggtcat ttggtgtgct aatgtgggag atcttcacct taggaggatc gccctaccca 2280
ggaatcccag tggaggaact ttttaagectg cttaaagaag ggcaccgaat ggataaacct 2340
gccaactgca ccaatgaact ctacatgatg atgagagatt gctggcaggc tgtgcecttca 2400
caaagaccaa cttttaaaca gttggtagaa gacttggatc ggatccttac tctcacaact 2460
aacgaggagt atctggacct cagcggacct ctggagcagt attcacctag ctaccctgac 2520
accaggagtt cgtgttcttc aggtgatgac tctgtttttt ctcctgatcce aatgecttat 2580
gaaccctgte ttecccaagta ccaacacatg aatgggagcg ttaaaacatg aaaagaagca 2640
agaacatcaa gctacctacc acatacagaa catcttttect ccgggaccct aaagattctg 2700
cttgtacata tgaaat 2716

<210> SEQ ID NO 56
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<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Ser

Cys

Ala

Ala

65

Ser

Gly

Leu

Lys

Thr

145

Glu

Lys

Ala

Glu

Gln

225

Tyr

Gln

Gly

His

305

Glu

Thr

Leu

Ser

Ser

Arg

Leu

Glu

50

Phe

Cys

Ile

Lys

Pro

130

Asp

Asp

Leu

Gly

Phe

210

Trp

Thr

Leu

Leu

Cys

290

Val

Thr

Ile

Cys

Thr
370

Val

Glu

Ala

Ala

Arg

Leu

Asn

Gly

Ile

115

Arg

Ser

Thr

Leu

Gly

195

Lys

Ser

Cys

Asp

Pro

275

Lys

Glu

Val

Leu

Leu
355

Val

Tyr

Ala

Gly

20

Ala

Ser

Glu

Thr

Ile

100

Ile

His

Pro

Gly

Ala

180

Asn

Gly

Leu

Val

Val

260

Ala

Val

Val

Leu

Tyr
340
Ala

Leu

Ala

827

Gallus gallus

56

Gly

Gly

Ala

Gly

Glu

Gln

85

Ala

Asn

Ser

Ser

Val

165

Val

Pro

Glu

Val

Val

245

Leu

Asn

Tyr

Asn

Lys

325

Leu

Gly

Pro

Gly

Gly

Met

Val

Gly

Leu

70

Ser

Pro

Val

Asn

Ser

150

Pro

Pro

Thr

His

Met

230

Glu

Glu

Gln

Ser

Gly

310

Thr

Arg

Asn

Ala

Ile

Gly

Arg

Gly

Gln

55

Val

Ser

Ser

Ser

Glu

135

Gly

Phe

Ala

Pro

Arg

215

Glu

Asn

Arg

Thr

Asp

295

Ser

Ala

Asn

Ser

Glu
375

Leu

Ala

Ala

Ala

Ala

Phe

Ser

Asn

Tyr

120

Val

Asp

Trp

Ala

Thr

200

Ile

Ser

Lys

Ser

Val

280

Ala

Lys

Gly

Val

Ile
360

Glu

Ser

Ala

Ala

25

Leu

Ala

Gly

Val

Arg

105

Asp

Leu

Asp

Thr

Asn

185

Ile

Gly

Val

Tyr

Pro

265

Val

Gln

Tyr

Val

Thr
345
Gly

Leu

Tyr

Ala

10

Trp

Pro

Glu

Ser

Ser

90

Thr

Asp

Gly

Glu

Arg

170

Thr

Tyr

Gly

Val

Gly

250

His

Val

Pro

Gly

Asn

330

Phe

Phe

Met

Gly

Ala

Gly

Ala

Tyr

Gly

75

Val

His

Ser

Asn

Asp

155

Pro

Val

Trp

Ile

Pro

235

Asn

Arg

Gly

His

Pro

315

Thr

Glu

Ser

Glu

Thr

Ala

Ser

Ala

Leu

60

Asp

Phe

Ile

Gly

Phe

140

Asp

Asp

Arg

Leu

Lys

220

Ser

Ile

Pro

Ser

Ile

300

Asp

Thr

Asp

His

Met
380

Gly

Ser

Val

Arg

Arg

Thr

Trp

Gly

Leu

125

Thr

Asp

Lys

Phe

Lys

205

Leu

Asp

Arg

Ile

Asn

285

Gln

Gly

Asp

Ala

His
365

Asp

Leu

Leu

Trp

30

Arg

Ser

Ile

Phe

Gln

110

Tyr

Val

Asp

Met

Arg

190

Asn

Arg

Arg

His

Leu

270

Val

Trp

Thr

Lys

Gly

350

Ser

Asp

Val

Pro

15

Cys

Arg

Glu

Glu

Lys

95

Lys

Ser

Arg

Glu

Glu

175

Cys

Gly

His

Gly

Thr

255

Gln

Glu

Leu

Pro

Glu

335

Glu

Ala

Ser

Leu

Arg

Leu

Gly

Thr

Leu

80

Asp

Leu

Cys

Val

Ser

160

Lys

Pro

Lys

Gln

Asn

240

Tyr

Ala

Phe

Lys

Tyr

320

Leu

Tyr

Trp

Gly

Phe
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385

Ile

Lys

Leu

Asn

Met

465

Glu

Cys

Lys

Ala

Lys

545

Thr

Asn

Ser

Leu

Ser

625

Thr

Gln

Leu

705

Leu

Asp

Arg

Met

Tyr

785

Asp

Leu

Lys

Lys

Thr

450

Leu

Leu

Phe

Pro

Thr

530

Met

Gln

Leu

Phe

Val

610

Gln

Glu

His

Lys

Ser

690

Gly

Leu

Leu

Pro

Thr
770

Ser

Ser

Val

Ala

Arg

435

Pro

Ala

Ala

Gly

Asn

515

Asp

Ile

Asp

Arg

Asp

595

Ser

Lys

Asp

Asn

Trp

675

Asp

Gly

Lys

Tyr

Thr
755
Ser

Pro

Val

Leu

Met

420

Gln

Leu

Asn

Arg

Gln

500

Lys

Lys

Gly

Gly

Glu

580

Thr

Cys

Cys

Asn

Ile

660

Met

Val

Ser

Glu

Met

740

Phe

Thr

Ala

Phe

Val

405

Asn

Gln

Val

Val

Ser

485

Val

Ala

Asp

Lys

Pro

565

Tyr

Cys

Ala

Ile

Val

645

Asp

Ala

Trp

Pro

Gly

725

Ile

Lys

Asp

Gly

Ala
805

390

Ile

Thr

Val

Arg

Ser

470

Arg

Val

Ile

Leu

His

550

Leu

Leu

Lys

Tyr

His

630

Met

Tyr

Pro

Ser

Tyr

710

His

Met

Gln

Glu

Gln
790

His

Val

Thr

Ser

Ile

455

Glu

Leu

Met

Thr

Ser

535

Lys

Tyr

Arg

Leu

Gln

615

Arg

Lys

Tyr

Glu

Phe

695

Pro

Arg

Arg

Leu

Tyr
775

Asp

Asp

Ile

Thr

Leu

440

Thr

Leu

Thr

Ala

Val

520

Asp

Asn

Val

Ala

Pro

600

Val

Asp

Ile

Lys

Ala

680

Gly

Gly

Met

Glu

Val
760
Leu

Thr

Leu

Ile

Val

425

Glu

Arg

Glu

Leu

Glu

505

Ala

Leu

Ile

Leu

Arg

585

Glu

Ala

Leu

Ala

Lys

665

Leu

Val

Ile

Asp

Cys

745

Glu

Asp

His

Leu

Cys

410

Gln

Ser

Leu

Leu

Gly

490

Ala

Val

Val

Ile

Val

570

Arg

Glu

Arg

Ala

Asp

650

Thr

Phe

Leu

Pro

Lys

730

Trp

Asp

Leu

Ser

Pro
810

395

Arg

Lys

Asn

Ser

Pro

475

Lys

Ile

Lys

Ser

Asn

555

Glu

Pro

Gln

Gly

Ala

635

Phe

Thr

Asp

Leu

Val

715

Pro

His

Leu

Ser

Thr
795

Asp

Met

Val

Ser

Ser

460

Pro

Pro

Gly

Met

Glu

540

Leu

Tyr

Pro

Leu

Met

620

Arg

Gly

Asn

Arg

Trp

700

Glu

Ala

Ala

Asp

Val
780

Cys

Glu

Lys

Ser

Ser

445

Ser

Asp

Leu

Ile

Leu

525

Met

Leu

Ala

Gly

Thr

605

Glu

Asn

Leu

Gly

Val

685

Glu

Glu

Asn

Val

Arg
765
Pro

Ser

Pro

Met

Lys

430

Met

Asp

Pro

Gly

Asp

510

Lys

Glu

Gly

Ser

Met

590

Phe

Tyr

Val

Ala

Arg

670

Tyr

Ile

Leu

Cys

Pro

750

Val

Phe

Ser

Cys

Pro

415

Phe

Asn

Gly

Lys

Glu

495

Lys

Asp

Met

Ala

Lys

575

Asp

Lys

Leu

Leu

Arg

655

Leu

Thr

Phe

Phe

Thr

735

Ser

Leu

Glu

Gly

Leu
815

400

Asn

Pro

Ser

Pro

Trp

480

Gly

Asp

Asp

Met

Cys

560

Gly

Tyr

Asp

Ala

Val

640

Asp

Pro

His

Thr

Lys

720

His

Gln

Thr

Gln

Asp
800

Pro
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196

Lys His Val Pro Cys Asn Gly Val Ile Arg Thr
820 825

<210> SEQ ID NO 57

<211> LENGTH: 5395

<212> TYPE: DNA

<213> ORGANISM: Gallus gallus

<400> SEQUENCE: 57

cgcagecageg gagceggageg ctgageggeg geagcatgeg gecgggggat gtctgaggeg
ggeggeggtg cggeggegge ggectegetg ccccggagec gegecggagg gatgcgggeg
gectgggget cegtetggtyg cetgtgectg geggeggecg teggageget gecggceggey
cgecggegeg gageggageg gagceggeggyg caggceggcag aatacttgag gagcgagace
gectttetgyg aagagttggt gtttggaagt ggagatacca ttgaactttc ctgtaacacce
cagagctett ctgtgtcagt tttctggttt aaagatggta ttgggattge accttccaac
agaactcata ttggacaaaa actgttgaag ataatcaatg tgtcatatga cgattcgggg
ctgtacagtt gcaagccaag gcattccaac gaggtcctgg gaaactttac agtcagagtg
acagattcce cttegtcagg tgatgatgaa gatgatgacyg atgagtcaga ggatacaggt
gtecccttet ggaccecggece agataagatg gagaagaage tgctggcagt tectgccgece
aacaccgtte gcttecgatg tccagcaggt ggaaacccaa cteccaccat ttactggetg
aagaatggca aagaattcaa gggagagcac aggatcgggg gcatcaagtt gcgacaccag
cagtggagct tggtgatgga gagcgttgtg cegtcagate gaggaaacta cacctgtgtt
gtggagaaca aatatggcaa tattaggcac acataccagc ttgatgtttt agaacggtca
ccccaccgac caatcctgca agcaggactce cctgccaate agactgtggt ggtcgggage
aatgtggaat ttcactgcaa ggtctacagc gatgcccage ctcatatcca gtggectgaaa
cacgtagaag tcaacggcag caagtatgga cctgatggga caccctatgt cacagtgctg
aagacggcag gtgttaacac aacggataag gagctagaga ttctgtactt gcgaaatgtt
acttttgagg atgctgggga atatacttgt ctecgcaggga attctattgg gttctcacat
cactctgett ggctgacggt gctaccagca gaggagcetga tggaaatgga tgattcggge
tcagtgtacg ctggcattct cagctatgge actggcttag tcectettecat cctggtgetg
gtcattgtga ttatctgcag gatgaaaatg ccaaacaaaa aggccatgaa caccaccact
gtacagaaag tctccaaatt tccactcaag agacagcagg tgtcgttgga gtccaactet
tccatgaatt ccaacacacc cctggtecgg atcactegte tetectcecag cgatgggecyg
atgctggcca acgtctcectga getggaactt cctcecagate ccaagtggga attggcacgt
tctegectga ccoctggggaa gecgettggt gagggcetgtt ttggccaagt ggtgatggeg
gaagcaattyg ggattgataa agacaagcca aacaaggcca tcaccgtggce tgtcaagatg
ttaaaagatg atgccacaga caaggacctt tcagacctgg tctctgagat ggaaatgatg
aaaatgattg ggaagcacaa aaacatcatt aacctgcteg gtgcttgcac gcaggacgga
cegetetacyg tgttggttga atatgcatcg aaggggaact tgcgggaata cctcagggca
cgtegeccac ctggcatgga ctattectte gacacctgea agetgcccga ggagcagttg
acatttaaag acctggtttc ctgcgectac caggtggecce ggggcatgga gtacttggeg

tcacagaaat gcattcatcg tgacttggca gccaggaatg tgttagtcac tgaggacaat

gtgatgaaaa tagctgattt tggccttget agagacgtte acaacatcga ctattacaag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040
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-continued

aaaaccacca atggtcggct gectgtgaaa tggatggctc cagaagcatt gtttgaccgg 2100
gtctatactc accagagcga tgtcectggtcet tttggagtgce tactatggga gatcttcact 2160
ttgggagggt ctccgtacce gggaattcct gttgaagaac tcttcaaact cttgaaagaa 2220
ggccatcgga tggataaacc cgccaactgt acccacgacc tgtacatgat catgcgggag 2280
tgctggcacg ctgtccceccte gcagcgacce acattcaagce agctggtgga agacctggac 2340
agagtcctca ccatgacatc cactgatgag tacctggacc tctceggtgece ctttgagcaa 2400
tactcaccecg ctggccagga cacccacagce acctgctect caggggacga cteggttttt 2460
gcacatgacc tgctgcctga tgagccctge ctgcccaage acgtgccctg taatggegte 2520
atccgecacgt gacggeccce caggacagac ggatggacag acaggcagtyg ttcccaccct 2580
ggcgcaageyg cagagcgccg aagacaaacce catagtgaag gatgtttcca tgaaactget 2640
cggtgatgce ggaggatttt tgttgtcaag tttttttttg ttttgtttgg ttggtttttt 2700
tceccatttge tgtataaaaa gtcaagaagce actgtttgge ctgaaggaac tcatctettg 2760
ccaagatgat ctatcgtgta tgattttttt tattattatt attattatta tttttectttt 2820
ttcctaagca gaatgttaaa cctgagggta ctgccctecce gectgegcett gecgagecgece 2880
tgagtagcca atctgtgcct actatatgaa aaagaggaaa aaaatcttcc tagaagaaga 2940
aaagctaatg aaaaaaaaaa tgtaaagaat gtagaaattc tttgcttatg caatctgtac 3000
atgaaccttt ttggtggagc tgaaaagcca cgttgcctgce agggattcat atatttatag 3060
aaatatctat atttttgttg tcgtcecgtttt tatagctteg tgaccttatt tcecccagctac 3120
atagaaggaa tcttgtccag aagaagaaga aaaataaata aatgatacgc aaatcaacat 3180
ggaggaagaa ttaaaaataa ttaaaataaa aaaaaaagac agtcaagtca tcctatagga 3240
ggagagcacc gcctggecge tggccatgtce ctgtagggat tgcacaccca tgtggcatct 3300
tgagctgtgt cccagcctge aggaagagcce aatgtgggga aaatcttget ttttggagac 3360
gggggtttge atacttttgce ttacaaaggg caagttgtag gggagaagct cctceccagcecce 3420
ttggcaccag cggtttggct ccatctacat gcagtgactt ggagaaagaa gttacgggta 3480
cctgtaggca agagccttta acttatatca aaaaggttta ttccagagaa tcectgtgtata 3540
tatctataaa tatatcctgt atatatataa ataaatatat ggggaaaaaa aaaaagaatg 3600
tataatacta attcaacgta aagcagtact gagagagagt ctcaaaatac gagcattgca 3660
atctaggata tactgatctg gatgaaagag aagagttgtg tttgttttat atcttcacag 3720
ttttgtttta aaaattgtac gttaacatgt atatttgtaa agttatttat agacattaac 3780
agatctgttc ttcggtttaa atagcgtage gttactgtaa actttaaatt tcaccgagtt 3840
taagggtggt ttttttttta acttattaaa aatggagaaa aagtatatta atcaagtttt 3900
tcttttgtgt ttatgggaaa tattgaaaga atgtatagat gtacagtcct ttaacaaatt 3960
acatttaatg ttttatatat atatatatat atatatgtat tcgttaaaaa aaatattagt 4020
ttatcctgga ttgcagtgag caaaggtaag tttatttttc aatacatcac cagtggttaa 4080
aaccaaacca atagcagaga gatggttttt acgtatttca gaaaaaaaga gggccaagat 4140
ttcttecate actttaacca ctgtgcatta cgggggcegtg ggtgtttatt tttcectatttt 4200
ggaatgaagg tattctttgt ggtcgagtca ataagaagca cgcagcaaag caacgtgttg 4260
actttggatg acgcgcatta atttttttte ccecctgtgec agtaatgttg tattttgggt 4320

ttaagaaata ccatacgggc aaaatagaga gaggagcgac attgtttgca ggggagatgc 4380
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aacgactgca tatttctttt gcatttaaca cattgaaaaa tgccagtgat gcctagtttt 4440
ctgtgttcga aatgctgtge tttttttgtt cctgaatgtc agacagcaca tgagtgaaaa 4500
aagaaccttc acgtggctca ggctgacgag gggggggagg tttggggtgg getttttttg 4560
ttgttgtttg ttcectttttt tttcecttttt tttttttttt tttttttttg tccagaagac 4620
tgtatctact accacaaaga ggcaaggaga attgcatcct gaattcctcece tttatgtttt 4680
gctetggtge atattacata tcaaggtttc agaatagcag gatggcagca tctcattttt 4740
aaggtggttt gttgtttttt ttttggtttt tttttttect tecttagagcce acaaaatcct 4800
taccctaaaa taaataattt atagtttgag gttatttcaa tggaagtttg agaaggtaga 4860
tttctataga attttgtttt gttgggatta aaaaaaaaag aaaaaaaaga attttttggt 4920
attttcttac aaatgtctgc taattgtgta cattccaagt actcgaagcg ttgcgtttceg 4980
tgtactgaaa aaagaaaatg tacaaaactg tgcatgattt caaatgttac tagatattat 5040
aaatatatat ataatttatt gagtttttac aagatgtatc tgttgtagac ttgttgactt 5100
aacatttctt attcaatgct tatatagttt tatagcctgg actgttatct ttaagagcett 5160
aaaaaaatta aaattccaat tttgttacat tttatactgt tgatgttaca atccacaggt 5220
ttgcgtageg tgatttttca acgagcaact ctgttcagtt tattttaata atgtacttct 5280
gtgcctgaca gctgcagcetg tccaaggtgt gagacaaaca ctaaataaaa ctattctget 5340
tttgttaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaa 5395

What is claimed is:

1. A method for increasing endogenous antibody produc-
tion in a mammal in need thereof and not in need of treatment
for cancer, comprising:

administering to a mammal in need of increased endog-

enous antibody production and not in need of treatment
for cancer, a therapeutically effective amount of a com-
pound selected from the group consisting of: ponatinib;

N-[5-[2-(3,5-Dimethoxyphenyl)ethyl]-2H-pyrazol-3-yl]-

4-(3,5-dimethylpiperazin-1-yl)benzamide; and
3-(2,6-Dichloro-3,5-dimethoxy-phenyl)-1-{6-[4-(4-
ethyl-piperazin-1-yl)-phenylamino]-pyrimidin-4-yl1} -
1-methyl-urea,
or a pharmaceutically-acceptable salt thereof.

2. The method of claim 1, wherein the mammal is a human.

3. The method of claim 1, wherein the mammal is a geri-
atric human.

4. The method of claim 1, wherein the mammal has an
immune deficiency.

5. The method of claim 4, wherein the mammal is a human.

6. A method for increasing humoral immune response to
vaccination with an immunogen in a mammal, comprising:

in conjunction with the vaccination of a mammal to an

immunogen, administering to the mammal a compound
selected from the group consisting of: ponatinib;
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N-[5-[2-(3,5-Dimethoxyphenyl)ethyl]-2H-pyrazol-3-yl]-
4-(3,5-dimethylpiperazin-1-yl)benzamide; and
3-(2,6-Dichloro-3,5-dimethoxy-phenyl)-1-{6-[4-(4-
ethyl-piperazin-1-yl)-phenylamino]-pyrimidin-4-y1}-
1-methyl-urea,
or a pharmaceutically-acceptable salt thereof.

7. The method of claim 6, wherein the mammal is a human.

8. The method of claim 6, wherein the mammal is not in
need of treatment for cancer.

9. The method of claim 8, wherein the mammal is a human.

10. The method of claim 1, wherein the compound is N-[ 5-
[2-(3,5-Dimethoxyphenyl)ethyl]-2H-pyrazol-3-yl1]-4-(3,5-
dimethylpiperazin-1-yl)benzamide.

11. The method of claim 1, wherein the compound is 3-(2,
6-Dichloro-3,5-dimethoxy-phenyl)-1-{6-[4-(4-ethyl-piper-
azin-1-yl)-phenylamino]-pyrimidin-4-y1}-1-methyl-urea.

12. The method of claim 6, wherein the compound is N-[ 5-
[2-(3,5-Dimethoxyphenyl)ethyl]-2H-pyrazol-3-yl1]-4-(3,5-
dimethylpiperazin-1-yl)benzamide.

13. The method of claim 6, wherein the compound is 3-(2,
6-Dichloro-3,5-dimethoxy-phenyl)-1-{6-[4-(4-ethyl-piper-
azin-1-yl)-phenylamino]-pyrimidin-4-y1}-1-methyl-urea.
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